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Chairman's  Opening  Remarks 

Mr.  Stokes.  The  committee  will  come  to  order. 

We  are  pleased  this  morning  to  have  before  the  subcommittee, 
Mr.  Daniel  S.  Goldin,  Administrator  for  the  National  Aeronautics 
and  Space  Administration,  along  with  his  associates. 

NASA  is  requesting  a  total  of  $15,264  billion  in  fiscal  year  1994. 
That  compares  with  an  appropriation  of  $14,330  billion  in  1993,  an 
increase  of  $935  million. 

As  we  hold  these  hearings,  decisions  are  being  made  that  will 
affect  what  we  can  and  cannot  appropriate  in  fiscal  year  1994.  And, 
of  course,  I  am  talking  about  the  allocation  process  which  is  just 
now  getting  underway. 

We  face  some  very  special  problems  this  year.  The  President's 
budget  request,  including  the  so-called  investment  package,  exceeds 
the  discretionary  caps  by  approximately  $5  billion  in  outlays.  That 
fact,  taken  together  with  substantial  increases  requested  for  the 
Labor-Health  and  Human  Services  and  Education  Appropriation 
Bill  in  the  amount  of  the  $8.9  billion,  could,  and  I  want  to  empha- 
size the  word  "could"  make  this  another  very  tough  budget  year. 

We,  of  course,  will  do  the  best  that  we  can.  But,  as  you  know,  our 
ability  to  provide  an  increase  for  NASA  above  1993  is  totally  de- 
pendent on  the  allocation  our  subcommittee  is  given. 

At  this  time,  I  want  to  recognize  the  Administrator  for  his  open- 
ing statement.  And  we  want  to  provide  you  an  opportunity  also, 
Mr.  Administrator,  to  present  any  of  your  associates  who  are  with 
you. 

Again,  it  is  a  pleasure  to  welcome  you  back  again  before  this  sub- 
committee. 

INTRODUCTORY  OF  NASA  STAFF 

Mr.  GoLDiN.  Thank  you,  Mr.  Chairman. 

I  have  some  prepared  testimony.  Before  I  present  it,  I  want  to 
say  we  in  NASA  want  to  work  with  the  Committee.  We  are  very 
sensitive  to  the  Nation's  budget  problems.  We  have  attempted  to 
present  a  five-year  plan  that  is  responsive  to  the  attempts  to  cut 
the  deficit. 

Mr.  Stokes.  We  will  place  your  entire  written  statement  in  the 
record  in  its  entirety. 

Mr.  GoLDiN.  Thank  you.  At  this  time  I  would  like  to  introduce 
the  NASA  team. 

Mr.  Stokes.  Feel  free  to  do  so. 

Mr.  GoLDiN.  Gary  Allison  is  the  Acting  NASA  Comptroller;  Greg- 
ory M.  Reck,  Acting  Associate  Administrator  for  Advanced  Con- 
cepts; Arnold  D.  Aldrich,  Associate  Administrator  for  Space  Sys- 


terns  Development;  Richard  H.  Kohrs,  Director,  Space  Station  Free- 
dom, Office  of  Space  Systems  Development;  Yvonne  B.  Freeman, 
Associate  Administrator  for  Equal  Opportunity  Programs;  Spence 
M.  Armstrong,  Associate  Administrator  for  Human  Resources  and 
Education;  Edward  A.  Frankle,  General  Counsel;  Deidre  Lee,  Asso- 
ciate Administrator  for  Procurement;  John  D.  Schumacher,  Deputy 
Associate  Administrator  for  Policy  Coordination  and  International 
Relations;  Benita  A.  Cooper,  Associate  Administrator  for  Manage- 
ment Systems  and  Facilities;  Billie  J.  McGarvey,  Director,  Facili- 
ties Engineering  Division,  Office  of  Management  Systems  and  Fa- 
cilities; Ralph  C.  Thomas,  Associate  Administrator  for  Small  and 
Disadvantaged  Business  Utilization;  Jeff  Lawrence,  Associate  Ad- 
ministrator for  Legislative  Affairs;  Jeremiah  W.  Pearson  III,  Asso- 
ciate Administrator  for  Space  Flight;  Charles  T.  Force,  Associate 
Administrator  for  Space  Communications;  Frederick  D.  Gregory, 
Associate  Administrator  for  Safety  and  Mission  Quality;  Wesley  L. 
Harris,  Associate  Administrator  for  Aeronautics;  Wesley  T.  Hunt- 
ress Jr.,  Associate  Administrator  for  Space  Science;  Harry  C. 
HoUoway,  Associate  Administrator  for  Life  and  Microgravity  Sci- 
ences and  Applications;  Bill  D.  Colvin,  Inspector  General;  and 
Shelby  G.  Tilford,  Acting  Associate  Administrator  for  Mission  to 
Planet  Earth. 

Mr.  Stokes.  Thank  you. 

We  are  pleased  to  have  all  your  associates  with  us. 

Administrator  Goldin's  Opening  Remarks 

Mr.  GoLDiN.  This  is  the  NASA  team.  I  felt  you  would  want  to 
know.  They  are  here  to  answer  questions. 

Mr.  Chairman,  I  am  pleased  to  be  here  today.  Over  the  next  five 
years,  $15  billion  will  be  reduced  from  NASA's  proposed  runout  as 
of  last  year.  This  is  equal  to  one  year's  funding.  Rather,  we  are 
going  to  do  things  faster,  cheaper  and  better.  We  are  going  to  rein- 
vent the  way  this  Agency  works. 

Mr.  Lewis.  That  is  a  good  line. 

Mr.  GoLDiN.  We  are  engineers  and  scientists  and  we  try  and 
invent,  sir,  and  I  want  to  be  responsive.  As  you  know,  we  are  pres- 
ently reworking  the  Space  Station  plan  to  accommodate  the  pro- 
posed cuts  in  funding.  I  want  you  to  know  that  the  President 
stands  behind  the  redesign  process.  I  am  convinced  the  Space  Sta- 
tion produced  by  this  exercise  will  give  us  the  human  research  fa- 
cility this  Nation  needs,  yet  will  not  bankrupt  the  many  other 
NASA  programs. 

The  United  States  leads  the  world  in  space-based  science.  This 
budget  continues  those  critical  programs — AXAF,  Cassini,  Mission 
to  Planet  Earth,  to  name  a  few — and  we  intend  to  be  sure  those 
costs  don't  run  out  of  control.  If  that  happens,  we  will  consider  ter- 
minations under  the  program  reforms  we  presented  to  you  last 
month. 

We  have  reduced  planned  shuttle  costs  over  a  five-year  period,  of 
$3.5  billion.  We  have  added  $3.9  billion  in  upgrades  to  assure  safe 
operation  of  the  system.  Safety  is  the  number  one  priority  in  the 
NASA  program. 


As  you  know,  it  seems  the  Agency  takes  a  hit  in  the  media  every 
time  we  have  to  have  a  launch  scrub.  To  me,  a  launch  scrub  is 
proof  that  the  system  works.  It  is  visible  evidence  that  the  safe- 
guards work  that  we  have  built  into  the  system,  and  that  the  in- 
stincts of  the  shuttle  managers  and  the  policy  on  safety  for  all 
work. 

What  we  have  presented  for  this  initiative  takes  us  in  new  and 
bold  directions.  Consider,  we  propose  to  involve  nontraditional  con- 
tractors, in  fact,  non-aerospace  companies,  in  the  development  of 
new  NASA  technologies. 

We  plan  to  look  at  nontraditional  university  partners  like  histor- 
ic black  universities  and  traditional  colleges  for  university-based 
research.  We  will  be  working  with  other  Federal  agencies  in  the 
initiatives  for  major  new  technologies,  like  the  clean  car  and  a 
hand-held  laser  element  for  the  blind.  We  will  judge  the  success  or 
failure  of  these  contracts  by  specific  indices  such  as  the  quantity  of 
technology  transfer  generated  and  the  amount  of  industry  dollars 
invested  in  other  elements. 

We  propose  that  the  great  majority  of  these  funds  go  to  support 
industry  and  the  technology  it  generates,  not  NASA  centers.  We 
expect  that  the  technology  generated  by  these  funds  will  become 
available  in  the  short-term,  in  some  csises,  within  a  year,  and  we 
recognize  that  we  must  deliver  in  the  short-term.  We  cannot  con- 
tinue to  stretch  out  our  programs  year  after  year.  We  cannot  post- 
pone accomplishments  or  return  on  investments  from  one  year  to 
the  next. 

We  propose  to  reinvigorate  first  the  first  "A"  in  NASA,  aeronau- 
tics. Over  the  last  25  years  the  U.S.  market  share  in  civil  trans- 
ports has  dropped  from  99  percent  to  67  percent.  Nearly  one  mil- 
lion men  and  women  depend  on  the  aeronautics  industry  and  nei- 
ther the  President  nor  I  intend  to  stand  by  and  watch  these  jobs  go 
by. 

We  have  implemented  two  major  procurement  reforms  based  on 
your  guidance.  We  shall  be  implementing  them  earlier,  as  you  had 
suggested.  I  thank  you  for  your  leadership  in  this  matter. 

In  summary,  Mr.  Chairman,  and  Members  of  the  Subcommittee, 
I  bring  to  you  a  NASA  budget  that  is  substantially  different  than 
in  past  years.  We  remain  leaders  in  space  and  we  shall  lead  the 
world.  We  recognize  the  world  of  the  1990s  is  different.  We  must 
live  within  a  constrained  budget  and  we  must  reach  out  to  a  cul- 
turally diverse  work  force  in  ways  that  assure  many  nontraditional 
contractors  have  an  opportunity  to  participate. 

We  must  be  able  to  show  you,  the  Congress,  and  the  American 
people,  the  results  of  those  investments,  not  a  decade  from  now  but 
just  a  year  from  now.  I  pledge  to  you  that  these  will  be  my  goals 
and  NASA's  goals. 

I  will  be  pleased  to  answer  any  questions  that  you  may  have. 

[The  information  follows:] 
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statement  of 

Daniel  S.  Goldin 
Administrator 
National  Aeronautics  and  Space  Administration 

before  the 

Subcommittee  on  VA-HUD- Independent  Agencies 
Committee  on  Appropriations 
House  of  Representatives 

I  am  pleased  to  be  here  today  to  describe  NASA's  FY  1994 
budget  request  for  the  Subcommittee.   As  you  know,  the 
President  has  submitted  to  the  Congress  a  request  totalling 
$15,265  billion  for  NASA.   A  detailed  summary  of  this  request 
is  appended  to  my  statement  as  Attachment  I .   This  budget 
proposal  represents  a  great  deal  of  hard  work  by  many  dedicated 
people,  and,  I  believe,  marks  a  profound  change  in  the  way  we 
propose  to  do  business  at  NASA. 

Fundamentally,  this  budget  reflects  NASA's  acceptance  of 
the  President's  challenge  to  produce  a  realistic  five-year 
funding  plan  for  NASA,  while  also  making  our  programs  more 
relevant  to  America.   NASA's  budget  is  responsive  to  the 
President's  new  technology  initiative,  "Technology  for 
America's  Economic  Growth  —  A  New  Direction  to  Build  Economic 
Strength."   This  initiative  recognizes  that  investments  in 
technology  offer  new  opportunities  for  creating  higher-wage, 
higher-skills  jobs  for  more  competitive  businesses.   The 
initiative  also  recognizes  that  the  best  way  for  the  Federal 
Government  to  ensure  its  investments  are  commercially  relevant 
is  through  cost-shared  and  jointly-planned  technology 
development  partnerships  with  industry  and  academia . 
Consistent  with  his  initiative,  the  President's  budget 
accommodates  a  robust  plan  for  ongoing  NASA  progreims,  a 
redesigned  Space  Station,  and  a  series  of  potential  new 
technology  activities . 

I  would  like  to  begin  by  outlining  the  larger  five-year 
budget  picture  which  is  represented  in  the  President's  request 
for  NASA,  and  is  displayed  in  Attachment  II.   The  five-year 
spending  plan  assumed  by  NASA  in  the  President's  FY  1993  budget 
submission,  projected  one  year,  reflected  a  total  projected 
NASA  expenditure  of  $96.1  billion  for  FY  1994-1998.   Under 
President  Clinton's  FY  1994  budget  plan,  NASA  has  eliminated  a 
total  of  $23.8  billion  from  programs  in  our  previous  five-year 
spending  plan.   I  eim  proud  to  say  that  nearly  one-half  of  these 
reductions  were  identified  last  year  by  NASA's  Red  and  Blue 
internal  review  teams  in  the  form  of  program  restructurings, 
management  efficiencies,  and  changes  in  contract  structure  or 
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new  ways  of  doing  business.   After  making  a  total  reduction  of 
$23.8  billion  to  NASA's  previous  plan,  $8.1  billion  was  added 
in  terms  of  new  programs  and  new  technology  initiatives 
designed  to  bring  increased  return  for  America.   The  bottom 
line  is  that,  when  comparing  the  five-year  runout  of  NASA's 
plan  last  year  with  the  President's  FY  1994  budget,  there  is  a 
net  reduction  in  planned  NASA  spending  over  the  next  five  years 
of  approximately  $15  billion.   At  our  current  funding  level, 
that  is  equivalent  to  deleting  an  entire  year's  worth  of 
funding  out  of  our  five-year  plan. 

While  the  President's  budget  reflects  major  reductions  in 
planned  NASA  spending  over  the  five-year  period,  it  represents 
an  increase  of  $935  million  above  the  FY  1993  appropriations 
level .   This  funding  level  is  designed  to  provide  adequate 
resources  in  FY  1994  for  increases  in  ongoing  programs,  and  to 
cover  transition  costs  for  whatever  option  the  President 
identifies  for  Space  Station,  while  allowing  us  to  initiate  a 
mix  of  exciting  new  technology  programs.   Beyond  FY  1994, 
NASA's  budget  reflects  incremental  annual  growth  for  inflation. 

Space  Station  Redesign/Technology  Investments 

Fundcunental  to  the  success  of  the  President's  FY  1994 
budget  plan  for  NASA  is  the  redesign  of  the  Space  Station.   The 
previously  planned  Space  Station  Freedom  program  is 
unaffordable  in  light  of  total  constraints  on  NASA's  budget, 
funding  needs  of  other  NASA  programs ,  jrecent  Station  cost 
growth,  and  the  President's  direction  that  NASA  invest  in  new 
technology  projects  that  can  contribute  sooner  and  more 
directly  to  the  U.S.  economy  and  technological/scientific 
goals .   The  President  has  directed  NASA  to  redesign  the  Space 
Station  so  as  to  substantially  reduce  development,  operations 
and  utilization  costs  while  maintaining  early  capability  to 
conduct  high  priority  scientific  and  technological  research. 
The  redesign  of  the  Station  will  enable  a  rebalancing  of 
priorities  across  the  Agency,  to  permit  increased  investment  in 
a  variety  of  science,  space  and  aeronautical  research  and 
technologies  which  will  be  accomplished  more  rapidly  and  made 
available  to  a  broad  spectrum  of  U.S.  industry. 

NASA's  role  in  the  redesign  effort  is  to  be  "an  honest 
broker,"  to  set  up  a  process  to  develop  a  range  of  possible 
options  and  work  with  a  Blue  Ribbon  Panel  of  experts  which  will 
assess  and  establish  the  advantages  and  disadvantages  of  each 
option  as  an  input  to  the  Administration  where  a  final  decision 
will  be  made.   Our  charter  for  the  Station  redesign  effort 
stipulates  that  we: 

o  develop  options  which  result  in  a  progreim  that  is  more 
efficient  and  effective  and  capable  of  producing 
greater  returns  on  investment; 


o   significantly  reduce  development,  operations  and 

utilization  costs  while  achieving  many  of  the  current 
goals  for  long-duration  scientific  research; 

o   consider  all  phases  of  the  progreun  design,  assembly, 
operations,  utilization  and  management  of  the  Space 
Station; 

o  for  all  program  options,  utilize,  as  much  as  feasible, 
the  efforts  to  date  of  the  Space  Station  Freedom 
program; 

o  address  options  for  achieving  earlier  research  results 
prior  to  Space  Station  availability;  and, 

o  develop  redesign  options  which  continue  to  accommodate 
and  encourage  international  participation. 

Mr.  Chairman,  we  are  resolved  that  the  redesigned  Space 
Station  be  a  useful,  vital  laboratory  for  the  conduct  of 
meaningful  research.   Toward  this  end,  we  have  worked  closely 
with  the  user  community,  our  international  partners,  and  such 
independent  advisors  as  the  National  Academy  of  Sciences,  the 
National  Research  Council,  Space  Science  and  Applications 
Advisory  Committee  and  its  Space  Station  Science  and 
Applications  Advisory  Subcommittee,  the  Aerospace  Medicine 
Advisory  Committee,  the  Task  Group  on  Utilization  and 
Operations,  the  Space  Systems  and  Technology  Advisory 
Committee,  and  the  Centers  for  the  Commercial  Development  of 
Space.   Together,  we  are  working  to  identify  the  high-priority 
microgravity  objectives  of  the  materials  and  life  sciences 
disciplines,  and  the  design  requirements  necessary  to  meet 
their  requirements.   Accordingly,  the  Space  Station  redesign 
will  provide  power,  volume,  microgravity  environment,  data  and 
communications  consistent  with  user  requirements . 

Three  cost  options  for  the  Station  redesign  have  been 
identified  for  the  five-year  period  from  FY  1994  through 
FY  1998:   $5  billion,  $7  billion,  and  $9  billion.   These 
funding  levels  would  include  development,  utilization,  shuttle 
integration,  facilities,  research  operations  support, 
transition  costs,  and  augmented  early  flight  research.   NASA's 
Station  Redesign  Team  is  scheduled  to  report  on  a  range  of 
detailed  options  to  the  President's  Advisory  Committee  on  the 
Redesign  of  the  Space  Station  on  June  7.   The  Advisory 
Committee  plans  to  make  recommendations  on  each  of  the  options 
to  the  White  House  on  June  10. 

Most  importantly,  the  redesign  of  the  Space  Station  will 
allow  implementation  of  a  far-reaching  New  Technology 
Investment  package  which  could  reinvigorate  our  industrial  base 
and  enhance  America's  competitiveness  in  the  global 
marketplace.   The  combined  Space  Station/Technology  Investment 
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wedge  is  identified  in  the  President's  budget  at  a  constant 
$2.3  billion  level  throughout  the  funding  period.   The  elements 
of  the  Technology  Investment  package  will  emphasize  focused, 
innovative  approaches  to  push  technology  development,  tied  to 
the  Administration's  funding  determination  for  the  redesigned 
Space  Station.   A  budget  amendment  outlining  spending  levels 
and  program  plans  for  the  redesigned  Space  Station  and  the 
spectrum  of  technology  initiatives  is  planned  to  be  submitted 
to  the  Congress  in  June,  following  completion  of  the  Space 
Station  redesign  activities. 

Reductions  Reflected  in  FY  1994  Request 

Let  me  now  describe  for  the  Committee  the  specific 
reductions  reflected  in  the  President's  budget.   These  items 
are  outlined  in  Attachment  III. 

While  the  Administration  has  not  yet  made  a  decision  on  a 
specific  funding  level  for  Station,  we  are  evaluating  technical 
options  v^ich  would  be  accommodated  under  three  alternative 
funding  scenarios  as  mentioned.   Cost  options  being  considered 
for  the  redesigned  Station  represent  reductions  of  $6-10 
billion  over  five  years. 

We  have  reduced  planned  Shuttle  costs  by  $3.4  billion  over 
the  five-year  period,  through  improved  efficiency  of 
operations,  definition  of  work  no  longer  required  which  could 
be  eliminated,  and  prioritization  of  all  work  not  mandatory  to 
safely  accomplish  the  Shuttle  flight  manifest.   We  remain  fully 
committed  to  Shuttle  safety  and  technology  upgrades . 

We  are  also  targeting  infrastructure  costs  for  reduction. 
Under  space  communications,  we  have  cancelled  TDRS-II,  and  will 
instead  procure  spacecraft  functionally  equivalent  to  the 
existing  design  as  an  interim  solution  to  NASA's  pressing 
tracking  needs.   This  will  give  NASA  time  to  carefully  review 
future  requirements  and  develop,  with  industry,  a  new 
generation  of  spacecraft  using  innovative  technologies  which 
will  lower  costs  and  further  the  capabilities  of  the  space 
communications  industry.   At  the  same  time,  our  goal  will  be  to 
reduce  planned  Construction  of  Facilities  funds  by  $ . 6  billion, 
and  our  NASA  workforce  costs  by  $ . 7  billion,  with  the  latter  to 
be  achieved  through  means  other  than  involuntary  reductions-in- 
force. 

We  have  identified  significant  additional  savings  through 
restructuring  of  the  Cassini  probe  to  Saturn,  the  Advanced 
X-Ray  Astrophysics  Facility  (AXAF),  and  the  Earth  Observing 
System  (EOS).   Cassini  has  been  rescoped  to  meet  a  smaller 
level  of  funding  this  year,  and  smaller  total  runout  cost, 
while  preserving  its  major  science  objectives  and  the  October 
1997  launch  date.   The  AXAF  mission  now  includes  two 
spacecraft,  the  result  of  a  redesign  that  saved  $300  million. 
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The  first  spacecraft,  AXAF-I,  will  be  launched  on  either  the 
Space  Shuttle  or  a  Titan  IV  in  FY  1998.   The  second  spacecraft, 
AXAF-S,  will  be  launched  on  a  medium-class  expendable  launch 
vehicle  in  calendar  year  1999.   This  change  plays  to  certain 
design  strengths  and  will  end  up  saving  the  taxpayers  money 
while  preserving  the  essential  science  goals  of  AXAF.   The  EOS 
redesign  has  saved  $2  billion  over  the  five-year  period.   This 
reduction  was  accomplished  without  delaying  the  June  1998 
initial  EOS-AM-1  launch  readiness  date,  and  by  maintaining  the 
essence  of  planned  instrument  complements  and  science. 

This  budget  also  terminates  effort  on  the  National  Launch 
System  while  we  pause  to  explore  all  possibilities  for  new 
space  transportation  technologies  which  will  enable  the  United 
States  to  lead  the  industry,  not  just  reach  parity  several 
years  behind  our  international  partners.   We  also  have 
terminated  the  Space  Exploration  Initiative  in  recognition  of 
the  near-term  limits  to  our  resources  and  other  priorities . 
However,  we  have  not  abandoned  our  intent  to  go  back  to  the 
Moon  and  to  push  on  to  Mars;  in  fact,  this  budget  preserves 
options  to  develop  small  lunar  orbiters  which  could  carry  out 
the  first  post-Apollo  scientific  discovery  flights  to  the  Moon. 

Finally,  we  have  identified  other  efficiencies  and 
reductions  over  the  five-year  period  for  a  total  of  $3.5 
billion  saved  from  the  previous  plan.   These  include 
cancellation  of  the  space  nuclear  power  program  and 
Government -wide  reductions  in  administrative  costs . 

New  Content  Addbacks  in  the  FY  1994  Budget 

Let  me  now  turn  to  the  items  we  added  to  the  budget 
following  the  reductions.   These  are  displayed  in  Attachment 
IV. 

While  we  have  made  major  reductions  in  planned  Shuttle 
costs  through  efficiencies  achieved  over  the  planning  period, 
we  remain  committed  to  Shuttle  safety  and  technology  upgrades . 
The  budget  reflects  continued  investment  in  a  more  reliable 
Space  Shuttle  Main  Engine  as  well  as  avionics  upgrades.   It 
also  includes  investment  in  the  technology  for  a  30-day  Long 
Duration  Orbiter  and  finances  missions  to  Russia's  MIR  space 
station  including  an  astronaut  visit  in  1994  and  a  shuttle 
mission  in  1995. 

Secondly,  we  have  included  initial  funds  for  Gravity 
Probe-B,  an  extremely  technically  challenging  fundamental 
physics  experiment  to  verify  Einstein's  theories  of  relativity. 

The  major  third  category  is  new  technology  investments, 
including  augmentations  to  our  aeronautical  program.   NASA's 
aeronautics  program  is  critical  to  the  future  of  an  American 
industry  that  involves  one  million  jobs.   This  is  an  important 
phase  in  a  significant  upgrade  of  NASA's  aeronautical 
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capability.   Our  budget  request  will  support  four  major  areas 
of  improvement  in  the  aeronautics  program: 

o  high-speed  research  leading  to  industry  development  of 
an  environmentally  acceptable  and  economically  sound 
American  supersonic  transport; 

o  new  technologies  for  subsonic  long-haul  aircraft, 

general  aviation  and  conmiuter  aircraft,  and  investments 
in  the  new  and  expanding  field  of  remotely  piloted 
vehicles; 

o  major  upgrades  to  our  national  aeronautical  facilities; 
and, 

o  continued  investments  in  a  restructured  joint  NASA/DOD 
hypersonic  research  program  to  develop  and  demonstrate 
technology  required  to  permit  the  Nation  to  develop 
reusable,  single-stage-to-orbit  vehicles  with 
airbreathing  primary  propulsion  as  well  as  horizontal 
takeoff  and  landing. 

This  budget  marks  the  largest  increase  in  aeronautics  funding 
in  decades.   Overall,  NASA's  aeronautics  R&D  prograun  is 
increased  by  17.9  percent  in  FY  1994;  by  FY  1998,  the 
cumulative  increase  will  be  more  than  55  percent.   If 
additional  funding  is  identified  for  even  more  aggressive  wind 
tunnel  revitalization,  that  level  of  growth  may  be  even 
greater. 

This  request  accommodates  continued  funding  for  the 
Advanced  Solid  Rocket  Motor,  which  was  restored  by  the  Congress 
in  FY  1993.   Consistent  with  overall  NASA  funding  constraints, 
the  ASRM  schedule  has  been  further  adjusted  to  match  funding 
availability  in  FY  1994  and  future  years.   The  ASRM  will 
improve  system  safety  and  reliability  of  the  Shuttle  while 
increasing  payload  lift  capability. 

The  elements  within  the  President's  Technology  Investment 
package  will  emphasize  focused,  innovative  approaches  to  push 
the  horizons  of  American  technology.   A  listing  of  potential 
investments  in  this  proposal  are  displayed  in  Attachment  V. 
Some  ex£unples  of  new  projects  that  could  be  proposed  include: 

o  Technology  Research  Institutes  —  These  institutes 
would  be  consortia  combining  the  talents  of  NASA,  the 
aerospace  industry  and  universities .   Through  the 
institutes,  industry  and  academia  would  gain  access  to 
the  NASA  centers,  with  the  goal  of  developing  dual-use 
technologies,  and  finding  ways  to  push  the  early 
application  and  commercial  use  of  new  products  and 
techniques .   Graduate  students  would  study  at  the 
institutes,  and  undergraduates  would  work  alongside 
aerospace  professionals . 
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Automation  and  Robotics  —  Two  key  areas  in  the 
technology  of  tomorrow  are  automation  and 
advanced  robotics.   Many  of  the  most  promising 
technologies  of  the  future  will  come  from  our  work  to 
improve  our  automated  and  robotic  capabilities  for 
Earth  observation  satellites,  deep  space  probes  and 
astronomical  observatories .   Automated  rendezvous  and 
docking  programs  could  reduce  the  cost  for  resupply 
of  the  Space  Station.   Efforts  being  considered  include 
cooperative  demonstration  flights  with  the  Russian  and 
European  space  progrcims . 

Small  Spacecraft  Technology  and  Applications  -  this 
initiative  would  focus  on  pushing  ultra-light,  low-cost 
satellite  and  instrument  technology  through  both  novel 
data  purchase  and  more  traditional  flight 
demonstrations.   Small  spacecraft  technology  has 
evolved  significantly  over  the  past  several  years.   It 
appears  that  science  missions  using  these  technologies 
may  now  be  developed  and  launched  in  less  than  two 
years  and  at  significantly  reduced  cost.   These 
technologies  could  be  pushed  through  user-defined  and 
competitively-selected  data  purchase  partnerships 
involving  the  government,  researchers,  and  industry. 
The  government  would  pay  for  only  its  technology 
contributions  if  the  data  was  not  delivered.   Several 
missions  could  be  done  each  year  providing  useful 
science  data  and  extensive  training  opportunities  for 
the  next  generation  of  scientists  and  engineers.   In 
addition,  some  portion  of  the  funding  would  be  used  to 
further  push  this  technology  through  joint  NASA- 
industry  technology  flight  demonstrations. 

Aeronautics  Technology  Augmentation  —  As  previously 
mentioned,  NASA  would  push  aeronautical  technology  in 
the  areas  of  high-speed  flight  research,  subsonic, 
hypersonic  testing  and  revitalization  of  the  national 
aeronautical  facilities. 

New  Small  Earth  Probes  and  Global  Monitoring  —  This 
program  could  be  a  direct  beneficiary  of  the  small 
spacecraft  technology  progreim.   There  are  many  gaps  in 
the  data  scientists  need  to  accurately  assess  the 
extent  and  impact  of  global  climate  change.   These 
small  Earth  probes  could  be  used  to  fill  those  gaps, 
searching  for  specific  strands  of  information  to  fill 
the  larger  data  base,  and  complementing  the  planned 
system  of  larger  Earth  Observing  System  science 
platforms .   These  missions  could  involve  creative 
cooperative  arrangements,  including  data  purchase 
arrangements  with  industry  and  universities. 

New  Small  Deep  Space  Probes  for  Science  and  Exploration 
—  This  initiative  would  provide  increased 
opportunities  for  universities  and  industry  to 
participate  in  NASA's  planetary  exploration  program. 
Under  consideration  is  a  new  class  of  small,  low-cost 
"Discovery"  missions  similar  to  the  "Explorer"  class 
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missions  in  physics  and  astronomy.   The  Discovery 
probes  would  feature  highly  focused  science  objectives 
with  a  small  complement  of  instruments,  strict  cost 
caps,  short  development  times  and  the  use  of  small 
launch  vehicles. 

o  Science  Research  and  Analysis  —  Increased  funding  in 
this  area  would  enable  improved  analysis  and 
distribution  of  data  from  ongoing  science  missions. 
This  program  could  expand  the  involvement  of  women  and 
minorities  in  NASA's  scientific  enterprise,  while 
enhancing  the  scientific  capabilities  of  the  nations 
universities  in  Earth  and  space  science. 

Depending  on  the  balance  between  the  redesigned  Space  Station 
and  the  tech  packages,  we  may  be  able  to  start  as  many  as  four 
new  series  of  small  spacecraft  in  FY  1994.   For  example,  we 
could  possibly  move  ahead  with  the  Discovery  program,  the 
advanced  Earth  probes ,  tech-sats  and  lunar  probes .   The  base 
progrcim  provides  for  starting  a  variety  of  other  spacecraft 
during  the  five-year  period. 

o  Advanced  Launch  Technology  —  The  U.S.  will  continue  to 
pursue  lower  cost  access  to  space.  This  initiative 
could  be  conducted  on  a  cost-sharing  basis  with  other 
agencies  and  with  industry  to  enhance  propulsion, 
develop  lower-cost  engines ,  and  investigate  new 
approaches  such  as  hybrid  rockets  and  other  low  cost 
propulsion  systems. 

o  Expendable  Launch  Vehicle  Improvements  —  NASA  is 
considering  funding  contractor-managed  upgrades  to 
expendable  launch  vehicle  technology  using  novel 
contracting  approaches . 

Summary 

Taken  together,  these  initiatives  and  the  new  funding 
trends  we  are  announcing  today  represent  a  sea  change  for 
NASA's  progreuns.   We  expect  to  provide  opportunities  to  expand 
the  participation  of  minority-  and  women-owned  businesses, 
academic  institutions  of  all  sizes,  and  entrepreneurial 
enterprises  to  work  with  NASA  toward  concentrating  on  demanding 
missions  that  utilize  innovative  technology  that  can,  in  turn, 
be  applied  on  Earth  to  energize  our  industrial  base. 

We  held  a  series  of  town  meetings  all  over  the  country 
this  past  year  to  seek  the  wise  counsel  of  the  American  people . 
NASA  plans  to  hold  another  series  of  meetings  which  will  gather 
views  on  implementation  of  the  President's  new  technology 
projects  from  a  wide  variety  of  voices  across  the  Nation.   We 
will  invite  representatives  from  a  broad  spectrum  of  the 
business  and  academic  communities  to  share  their  ideas  on  how 
to  make  new  NASA  projects  more  relevant  to  the  American  people. 
The  success  of  forging  new  partnerships  depends  on  improving 
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communications .   These  meetings  will  provide  a  continuing 
dialogue  with  academia,  industry,  and  technology  communities 
and  groups  that  will  receive  the  greatest  benefit  from  the  new 
initiatives . 

We  have  already  begun  a  process  of  change  within  the  NASA 
institution.   Nearly  one  year  ago,  we  initiated  an  intensive 
internal  Agency  review  involving  "Red  and  Blue"  teams  and 
institutional  teams  to  excimine  all  our  programs  and  the  manner 
in  which  we  conduct  our  business .   These  reviews  were  a  unique 
opportunity  to  undertake  an  important,  critical  self- 
evaluation.   The  teams  focused  on  identifying  requirements 
which  could  be  eliminated,  efficiencies  which  could  be 
incorporated,  and  ways  in  which  NASA's  programs  could  be  made 
better,  faster,  and  cheaper.   As  I  mentioned  earlier,  their 
efforts  identified  savings  for  NASA  in  excess  of  $10  billion 
over  five  years.   A  special  team  assessed  current  procedures 
for  planning  and  initiating  programs  within  the  Agency,  and 
have  undertaken  improvements  which  will  result  in  reduced  cost 
and  technical  risk  on  new  and  future  NASA  aeronautics  and  space 
flight  progrcims .   Institutional  teams  also  identified  a  number 
of  weaknesses  in  existing  program  management  and  procurement 
practices  which  have  contributed  to  past  cost  growth  in  NASA 
programs,  and  which  formed  the  basis  for  a  series  of  broad 
management  and  procurement  reforms  upon  which  NASA  has  recently 
embarked,  which,  I  am  confident,  will  put  NASA  solidly  back  on 
track . 

We  intend  to  continue  to  ensure  that,  as  a  cutting-edge 
institution,  diversity  is  at  the  root  of  our  workforce,  and  to 
enhance  that  workforce  by  inviting  greater  participation  of 
minorities,  women  and  the  disabled.   And  we  intend  to  continue 
to  make  progress  in  expanding  the  percentage  of  our  annual 
contracted  effort  which  is  conducted  by  small  disadvantaged 
businesses,  with  great  hopes  of  reaching  our  projected  goal  of 
8%  in  FY  1994. 

I  believe  this  budget  address  America's  long-terra 
interests  in  civil  space  and  aeronautics.   It  is  a  fair  budget, 
and  if  we  execute  it  properly,  we  should  have  a  more  balanced 
progrcim  in  the  future.   We  will  be  able  to  make  some  of  the 
critical  investments  this  country  requires  to  push  its 
technology  forward  into  the  21st  Century.   In  the  process,  I 
believe  we  will  make  the  overall  NASA  program  a  much  healthier 
enterprise. 

By  early  in  the  next  century,  we  could  have  a  new  fleet  of 
small  capable  spacecraft  exploring  the  solar  system,  while 
advanced  hypersonic,  supersonic  and  subsonic  aircraft  in 
development  will  be  revitalizing  America's  aeronautical  base 
and  our  access  to  space.   We  could  have  a  new  stable  of 
low-cost,  ultra-reliable  expendable  launch  vehicles  to  further 
augment  our  ability  to  get  this  new  array  of  scientific 
payloads  into  space.   We  could  have  a  productive  Space  Station 
opening  new  frontiers  from  its  vantage  point  in  low-Earth 
orbit.   We  could  have  a  much  healthier,  balanced  set  of 
programs  that  make  a  difference  to  America. 
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For  the  past  35  years,  NASA  has  been  a  source  of  wonder 
and  hope  for  the  future  to  America  and  the  world,   NASA  must  be 
successful  in  addressing  the  financial  and  technological 
challenges  facing  us  today  so  that  we  can  continue  to  inspire 
young  and  old  alike,  help  rekindle  the  American  spirit,  and 
rejuvenate  the  economy.   If  we  can  make  these  contributions 
represented  by  the  President's  budget  for  NASA  today,  I  believe 
we  will  help  this  Nation  reap  rich  benefits  from  our  science 
and  technology  investments  tomorrow. 

Thank  you  very  much,  Mr.  Chairman,  for  this  opportunity  to 
describe  the  President's  FY  1994  budget  proposal  for  NASA.   I 
would  be  pleased  to  respond  to  any  questions  you  may  have." 
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NEW  STARTS 

Mr.  Stokes.  Thank  you,  Mr.  Administrator.  We  appreciate  that 
presentation. 

It  will  be  the  intention  of  the  Chair  to  have  this  subcommittee  go 
into  the  area  of  general  questions,  and  the  Chair  will  also  ask  a 
few  budget  questions,  so  we  will  sort  of  intermix  the  two. 

During  the  recent  legislation  of  this  subcommittee  held  on  cost 
overruns,  you  pledged  several  points  to  us.  At  that  time,  based 
upon  these  points  that  you  have  pledged  to  us:  One,  you  pledged 
that  NASA  will  not  bring  programs  forward  to  the  Congress  or  the 
White  House  for  development  which  have  not  been  fully  defined. 
Two,  that  NASA  will  terminate  contracts  for  cause.  Three,  NASA 
will  implement  a  revised  award  fee  policy  which  will  require 
return  of  fee  by  contractors  whose  products  and  procurement  plans 
do  not  meet  stated  objectives.  And  four,  that  NASA  will  not  allow 
requirements  to  grow  so  that  we  build  gold-plated  systems  or  allow 
contractors  to  get  well. 

My  question  is:  What  are  the  potential  new  starts  in  this  budg- 
ets; also,  tell  us  whether  or  not  they  meet  your  criteria,  as  I  have 
just  referenced  it? 

Mr.  GoLDiN.  In  the  traditional  sense,  in  the  basic  portion  of  the 
budget  we  do  not  have  a  new  start.  However,  the  Tracking  and 
Data  Relay  Satellite,  one  where  we  are  going  to  procure  three  addi- 
tional satellites,  as  I  recollect  that  could  fall  within  the  criteria  to 
establish  firm  requirements  before  the  RFP  goes  out. 

Gravity  Probe-B  is  a  continuation  of  a  program,  but  we  shall  not 
commence  with  the  Phase  C/D  development  activities  on  that 
spacecraft  until  we  have  a  review. 

In  the  Technology  Package  that  accompanies  the  Space  Station, 
there  are  a  number  of  potential  new  program  starts.  Those  pro- 
grams will  not  be  started  without  this.  My  recollection  is  that  there 
is  the  Discovery  series.  We  would  not  start  the  Discovery  Program 
without  this  peer  review.  I  believe  I  said  if  the  program  is  over 
$200  million,  it  meets  the  threshold  for  program  review  and  we  are 
going  to  stick  with  it.  I  think  we  gave  you  a  listing  of  programs  in 
our  answers  to  questions. 

Mr.  Stokes.  Has  the  program  council  signed  off  on  the  new 
starts? 

Mr.  GoLDiN.  No.  We  have  just  begun  the  process  of  establishing 
the  Program  Management  Council.  Even  though  Earth  Observing 
System  (EOS)  just  was  awarded,  we,  indicated  that  we  felt  it  was 
crucial  to  have  the  Program  Management  Council  review  the 
Earth  Observing  System  Data  information  System  (EOSDIS)  pro- 
gram over  the  next  few  months. 

Mr.  Stokes.  Have  you  as  an  administrator  terminated  any  con- 
tracts for  cause? 

Mr.  GoLDiN.  Not  yet. 

new  fee  regulations 

Mr.  Stokes.  Since  we  held  the  overrun  hearings  one  major  con- 
tract, I  believe,  was  let.  That  is  the  Earth  Observing  System, 
EOSDIS. 
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Did  that  contract  meet  all  those  criteria  and  would  it  be  fair  to 
say  you  are  not  applying  the  new  fee  regulations  to  that  contract 
because,  of  course,  those  regulations  have  not  been  finalized. 

Mr.  GoLDiN.  That  contract  was  let  before  we  advertised  in  the 
Federal  Register.  As  a  result,  it  was  completely  negotiated.  Howev- 
er, I  do  want  to  point  out  that  I  have  asked  Mr.  Dailey  who  is  the 
Acting  Deputy  Administrator  and  my  Chief  of  Staff  for  NASA,  to 
conduct  a  Council  review  of  that  EOSDIS  program  and  come  back  to 
me  if  he  establishes  that  it  meets  our  criteria.  If  not,  we  will  have  to 
make  some  changes  in  that  program  and  we  will  report  those 
changes  to  this  Committee. 

Mr.  Stokes.  The  fee  regulations  advertised  in  the  Federal  Regis- 
ter, when  do  you  anticipate  final  promulgation  of  those? 

Mr.  GoLDiN.  I  will  ask  Deidre  Lee. 

Ms.  Lee.  We  did  publish  those  regulations  for  comment  on  April 
15.  I  anticipate  it  being  open  for  comment  for  30  days. 

We  will  take  them  all  and  work  through  and  make  sure  we  have 
no  major  issues  and,  hopefully,  publish  the  final  rule  this  summer. 
All  the  new  activities  coming  up,  RFP  releases  or  solicitation  re- 
leases, will  address  that  issue  as  appropriate. 

Mr.  Stokes.  We  are  talking  about  late  June  or  July? 

Ms.  Lee.  I  would  say  we  are  talking  about  late  July  or  August. 
We  are  looking  at  performance  incentives  making  sure,  even  as  the 
comments  come  out,  that  the  issues  are  addressed. 

Mr.  Stokes.  I  get  the  sense  that  the  new  Tracking  and  Data 
Relay  Satellite  Program  "buy"  would  not  be  covered  by  the  new 
fee  regulation.  If  that  is  correct,  why  not?  Given  that  the  RFP  has 
not  been  released  as  yet — and  should  not  be  until  after  we  have  fi- 
nalized the  1994  budget. 

Mr.  GoLDiN.  We  will  commit  to  this  Committee  that  we  will  ex- 
amine this  procurement  to  determine  if  it  is  appropriate  to  incorpo- 
rate these  new  requirements.  We  think  that  is  a  fair,  legitimate  re- 
quest. 

Mr.  Stokes.  If  the  money  is  available  for  the  new  TDRS  "buy," 
and  that  is  an  "if,"  it  would  seem  that  NASA  should  be  able  to  in- 
corporate the  new  fee  structure  in  that  RFP;  is  that  correct? 

Mr.  GoLDiN.  That  is  a  big  enough  contract  that  we  should  not 
allow  it  to  slip  through  without  examining  it. 

space  station  and  new  technology  investments 

Mr.  Stokes.  Let's  turn  now  to  the  Space  Station  Program,  Mr. 
Administrator,  which  is  detailed  on  page  RDl-1-one.  As  the  justifi- 
cations indicate,  NASA  is  requesting  $2,300,000,000  for  the  space 
station  and  what  you  are  describing  as  "new  technology  invest- 
ments"; is  it  correct?  That  the  size  of  the  new  technology  will  be 
determined  once  the  space  station  redesign  has  been  done  and 
transmitted  to  the  committee  in  the  form  of  a  budget  amendment? 

Mr.  GoLDiN.  Yes,  sir. 

Mr.  Stokes.  Is  it  also  true  that  the  size  of  the  technology  package 
will  be  determined,  at  least  in  part,  by  what  space  station  option  is 
chosen? 

Mr.  GoLDiN.  Yes,  sir. 


22 

Mr.  Stokes.  Is  it  also  correct  that  the  options  are  $5  bilUon 
through  fiscal  year  1998,  $7  billion  through  fiscal  year  1998,  and  $9 
billion  for  fiscal  1998? 

Mr.  GoLDiN.  Yes,  sir. 

Mr.  Stokes.  Mr.  Administrator,  facing  a  cost  growth  somewhere 
between  $500  million  and  $1  billion,  depending  on  how  it  is  scored, 
you  constituted  a  special  independent  cost  assessment  team  that  is 
scheduled  to  report  next  week;  is  that  correct? 

Mr.  GoLDiN.  Yes,  sir.  I  will  have  my  first  meeting  with  them 
next  month  and  I  will  get  the  results.  I  don't  know  what  it  will  be. 

Mr.  Stokes.  So  the  results  will  not  come  out  next  week.  It  will  be 
your  first  meeting  with  them. 

Mr.  GoLDiN.  Yes. 

Mr.  Stokes.  Is  it  also  the  purpose  that  that  assessment  theme  is 
to  provide  a  relatively  stable  estimate  of  the  costs  to  completion  of 
the  existing  space  station. 

Mr.  GoLDiN.  Let  me  word  it  a  little  differently.  It  was  the  pur- 
pose of  this  independent  assessment  team,  made  up  of  employees 
from  the  Comptroller's  Office  and  employees  who  are  not  part  of 
the  Space  Station  Program,  to  give  the  Administrator  an  independ- 
ent assessment  of  all  aspects  of  the  program,  to  do  a  risk  and  con- 
tingency analysis  so  that  we  have  a  very  good  basis  to  understand 
the  projected  costs  of  the  space  station. 

SPACE  station  status 

Mr.  Stokes.  Let  me  describe  the  existing  space  station  status  of 
last  December.  As  I  understand  it,  the  1994  request  was  targeted  at 
$2,250,000,000 — and  following  the  January  cost  growth,  all  reserves 
were  subscribed  and  an  unresolved  $500  million  problem  remained; 
is  that  essentially  correct? 

Mr.  GoLDiN.  At  that  time,  I  believe  that  is  what  was  reported. 

space  station  cost  estimate 

Mr.  Stokes.  Now  let  me  ask  Mr.  Dick  Kohrs  what  today's  best 
cost  estimate  is  of  building  the  existing  space  station,  on  an  annual 
basis  beginning  in  1994,  with  further  scrubbing  of  hardware  and 
people? 

Mr.  KoHRS.  With  the  management  efficiencies  and  the  operations 
efficiencies  that  are  being  looked  at  by  the  redesign  team — we  have 
looked  at  some  of  these  efficiencies  before — plus  reducing  station  a 
bit  in  terms  of  the  PV  modules — we  are  still  debating  whether  we 
should  have  the  half  module  or  whether  we  can  use  some  of  our 
half  facilities  in  some  of  the  other  modules — we  think  it  is  a  little 
over  $2  billion  a  year  for  the  next  five  years.  It  would  take  you 
from  1994  through  1998  at  roughly  $2  billion  a  year  to  build  what  I 
would  call  an  equivalent  Space  Station  to  our  baseline.  With  that, 
we  have  earmarked  $100  million  in  reserves  in  1994,  $250  million 
in  reserves  in  1995,  and  $400  million  in  reserves  in  subsequent 
years;  that  has  been  the  reserve  baseline. 

Mr.  Stokes.  Mr.  Kohrs,  what  hardware  would  you  scrub? 

Mr.  Kohrs.  Primarily,  maybe  the  hab  module;  maybe  one  truss 
section.  We  put  up  the  same  pre-integrated  truss  sections,  and  we 
are  looking  to  go  back  and  maybe  reduce  one  section  of  truss. 
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the  rolls  to  meet  that  estimate?  I  believe  you  told  us  a  few  weeks 
ago  at  the  other  hearings  that  you  were  looking  at  a  reduction  of 
4,000  in  order  to  achieve  an  annual  cost  of  $2  billion. 

Mr.  KoHRS.  Our  1994  OMB  request  is  $2.25  billion.  The  1995 
number  is  $2.44  billion.  If  you  reduce  that  number  to  $2  billion  you 
are  talking  about  $400  million  at  $100,000  per  person  year;  that  is 
about  4,000  people.  That  number  is  plus  or  minus,  but  that  is 
equivalent  to  the  4,000  we  talked  about  last  time. 

Mr.  Stokes.  What  other  scrubs  have  you  incorporated  into  that 
estimates? 

Mr.  KoHRS.  Primarily,  management  scrubs,  such  as  the  recom- 
mended combining  of  the  Level  I  and  Level  II  organizations.  The 
redesign  team  is  looking  at  reductions  to  the  operations  budget.  We 
have  also  looked  at  that  over  the  years.  Any  of  these  options  that 
come  out  of  the  redesign  activities  can  take  advantage  of  the  ma- 
jority of  the  ops  scrub  that  the  redesign  people  are  looking  at. 

Mr.  Stokes.  When  we  last  left  the  space  station,  we  were  talking 
about  a  four,  six,  and  nine  month  delay  in  the  first  element  launch, 
man-tended,  and  permanently  manned  dates,  respectively. 

What  do  these  new  cost  estimates  and  changes  to  the  existing 
space  station  drive  in  additional  delays? 

Mr.  KoHRS.  With  this  $2  billion  a  year  in  the  station  I  described, 
we  would  have  to  slip  another  twelve  months  in  the  first  element 
launch  and  the  man-tended  capability  launch. 

Mr.  Stokes.  What  are  the  reserves  in  the  slimmed  down  existing 
space  station  in  fiscal  years  1994  and  1995? 

Mr.  KoHRS.  1994  would  be  $100  million  and  1995  would  be  $250 
million  and  1996  and  subsequent  years,  $400  million  per  year. 

INDEPENDENT  COST  ASSESSMENT  TEAM 

Mr.  Stokes.  Do  the  numbers  you  have  been  talking  about  cost  up 
with  what  the  independent  cost  assessment  team  is  looking  at? 

Mr.  KoHRS.  We  have  had  a  meeting  with  them.  As  Mr.  Goldin 
said,  he  has  some  independent  people  from  the  Comptroller's  Office 
and  some  other  people  from  around  the  NASA  centers  conduct  a 
review.  Our  job  is  to  be  sure  we  provide  them  with  all  the  data 
from  our  project  people  and  our  subsystem  people,  so  they  can  un- 
derstand how  we  budget  and  agree  or  disagree  with  our  numbers. 
So  we  supply  them  with  data,  but  the  independent  cost  team  is,  as 
they  should,  making  their  independent  budgets. 

REDESIGN  TEAM  OPTIONS 

Mr.  Stokes.  One  of  the  options  being  studied  by  the  redesign 
team  is  the  existing  space  station.  Our  staff  was  briefed  on  that 
last  week,  and  as  I  understand  it,  the  option  is  being  pursued  with 
virtually  the  same  hardware  in  the  existing  program  minus  per- 
haps the  habitat  towards  and  effort  of  building  the  existing  station 
for  only  $9  billion  through  fiscal  year  1998. 

Now,  Mr.  Administrator,  one  of  the  things  that  you  have  pledged 
to  us  is  that  we  will  no  longer  be  sold  unrealistic  assumptions  and 
that  programs  coming  to  us  will  have  sufficient  reserves. 
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I  also  think  it  is  important  for  us  to  pledge  that  we  won't  appro- 
priate money  for  programs  that  do  not  meet  those  same  param- 
eters. In  short,  if  we  don't  have  enough  money,  we  both  need  to 
take  programs  off  the  plate  rather  than  continually  short  funding 
activities  at  the  expense  of  overall  increased  costs — because  that 
only  exacerbates  the  problem. 

So  I  think  you  can  understand  how  it  could  strain  NASA's  credi- 
bility if  in  the  next  three  or  four  weeks  you  come  to  us  with  an 
option  that  in  effect  suggests  NASA  can  build  95  percent  of  the  ex- 
isting space  station  for  only  $1.6  billion  in  1994  and  $9  billion  in 
total,  when  in  January  we  couldn't  do  the  job  for  $2.3  billion. 

Mr.  GoLDiN.  We  will  come  forward  with  numbers  we  believe  in. 
We  will  come  forward  with  adequate  reserves.  And  if  we  cannot  do 
the  right  thing,  we  will  not  come  forward.  There  are  a  variety  of 
techniques  we  are  looking  at.  We  are  considering  the  use  of  exist- 
ing or  rebuilt  military  hardware.  They  are  in  final  acceptance  tests 
right  now,  so  the  costs  of  that  hardware  should  be  firm.  That  is  one 
of  the  configurations.  In  another  configuration,  we  are  considering 
the  use  of  shuttle  hardware  in  lieu  of  hardware  that  we  have.  We 
are  trying  to  take  existing  off-the-shelf  hardware.  In  addition  to  the 
independent  cost  assessment  team,  I  have  asked  Jim  Weatherbee  to 
take  a  look  at  the  requirements  for  the  Space  Station.  There  are  a 
whole  host  of  requirements  for  the  Space  Station  that  we  believe,  if 
we  change,  will  not  detract  from  the  science,  but  if  we  change 
those  requirements,  we  could  be  able  to  reduce  the  hardware  re- 
quirements. 

We  are  not  going  to  pull  a  rabbit  out  of  a  hat.  We  are  going  to  do 
very  standard  things.  The  data  management  system  on  this  Space 
Station  is  much  too  complex.  It  is  unreasonable  to  ask  for  2.3  mil- 
lion lines  of  code  from  a  data  management  system  that  takes  kilo- 
watts worth  of  power.  We  don't  have  to  gold  plate  that.  The  Inde- 
pendent Requirements  Assessment  Team  is  suggesting  other  ways 
of  looking  at  the  data  management  system.  So  we  are  going  to  take 
a  look  at  all  the  different  systems,  come  up  with  all  the  numbers 
and  come  forward  with  our  best  assessment,  and  we  are  going  to 
put  a  reserve  on  it. 

We  are  going  to  do  our  very  best  to  address  the  $5,  $7  and  $9 
billion  options,  but  if  we  cannot  come  forward  with  something  cred- 
ible, we  won't. 

I  am  very  proud  of  the  team  that  is  working  on  this,  the  people 
located  in  Crystal  City  and  their  support  staff,  NASA,  Johnson; 
NASA,  Marshall;  and  NASA,  Langley.  They  are  an  exciting  team. 
They  are  looking  at  bold  innovative  concepts.  We  have  committed 
to  come  forward  with  new  things. 

There  is  one  more  overlap  to  this  activity.  We  have  invited  the 
Russian  Space  Agency  to  come  and  review  our  designs  and  consult 
with  us  and  to  see  if  there  is  any  existing  hardware  or  designs  that 
they  have  that  would  allow  us  to  reduce  our  costs. 

So  we  are  trying  to  take  all  these  steps.  Is  it  difficult,  yes.  Is  it 
complicated,  yes.  I  am  not  prepared  to  prejudge  what  is  going  to 
come  out. 

All  I  can  say  is  we  are  going  to  stick  to  the  rules  that  we  have 
established.  We  are  going  to  subject  ourselves  to  a  very  significant 
peer  review.  The  President's  Blue  Ribbon  Panel  is  made  up  of  some 
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of  the  most  preeminent  members  of  the  aerospace  community.  This 
is  not  going  to  be  a  situation  where  NASA  is  going  to  have  a  single 
point  design  that  we  will  come  forward  with  and  say  this  is  it.  We 
will  have  different  options. 

It  will  be  peer  reviewed  and  then  it  is  going  to  go  forward  to  the 
President  for  decision.  On  that  peer  review  team,  I  might  mention, 
there  are  two  cost  analysts  who  are  well-known  in  the  country,  and 
in  NASA.  They  are  going  to  do  their  own  cost  assessment.  They  are 
supported  by  a  number  of  other  people  within  the  government.  So 
there  will  be  multiple  looks  at  this  thing,  and  I  believe  there  will 
be  adequate  data  upon  which  the  Committee  can  judge. 

In  the  end,  the  Committee  will  have  to  judge  whether  they  can 
accept  what  we  have  said.  But  that  is  the  process  we  are  going 
through. 

MANAGEMENT  CONFIGURATIONS 

Mr.  Stokes.  In  that  context,  I  hope  you  understand  that  we  are 
also  concerned  about  the  type  of  options  brought  to  us  with  refer- 
ence to  the  existing  space  station  and  credibility,  as  it  relates  to 
those,  also. 

Mr.  GoLDiN.  Yes,  sir.  In  fact,  as  part  of  the  existing  space  station, 
I  believe  one  of  the  biggest  areas  of  savings  will  be  in  the  manage- 
ment area.  Congressman  DeLay  inquired  about  that  during  last 
month's  hearing.  There  are  five  different  management  configura- 
tions we  are  looking  at.  We  are  finding  that  the  lion's  share  of  the 
cost  in  the  Space  Station  is  not  in  hardware,  but  it  is  in  paper  and 
people  that  support  that  hardware.  So  that  is  a  very  significant 
aspect  of  the  existing  Space  Station  design. 

Mr.  Stokes.  I  guess  from  the  subcommittee's  perspective,  one  of 
our  major  concerns  is  you  being  able  to  go  from  the  2.3  to  the  1.6, 
and  without  reserves.  We  would  think  you  would  have  to  have 
some  reserves  in  there. 

Mr.  GoLDiN.  We  will  not  come  forward  with  a  number  that  has 
zero  reserves.  If  we  cannot  reach  a  given  target  level,  we  will  put 
reserves  on  top  of  that.  We  are  not  going  to  do  that. 

IG's  initial  report  ON  SPACE  STATION  FREEDOM 

Mr.  Stokes.  Let  me  ask  you  one  more  question  before  I  yield  to 
some  other  Members.  Have  you  read  the  IG's  initial  report  on 
Space  Station  Freedom  and  the  response  of  the  Space  Station  Free- 
dom Director?  In  some  ways  it  is  difficult  to  assess  whether  the  IG 
is  overstating  the  problem  or  Space  Station  management  is  under- 
stating the  problem?  Have  you  had  a  chance  to  see  this  report? 

Mr.  GoLDiN.  I  have.  That  report  was  a  preliminary  report.  I  did 
see  it.  It  was  addressed  to  me.  The  process  we  have  at  NASA  is  a 
very  open  process.  The  IG  does  a  study,  comes  up  with  a  prelimi- 
nary report,  and  issues  that  report  for  comment  by  a  variety  of  dif- 
ferent individuals.  I  have  not  seen  the  response  to  that  report  from 
the  Space  Station  team,  but  the  IG  is  also  requesting  inputs  for 
that  report  from  a  number  of  other  areas  in  NASA. 

When  those  inputs  are  into  the  IG,  and  the  IG  issues  a  final 
report,  I  will  be  able  to  make  comments  on  it.  But  the  report  that 
we  have  now,  I  view  as  preliminary.  A  lot  of  material  gets  changed 
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and  corrected  in  the  process,  so  it  is  very  difficult  for  me  to  make  a 
value  judgment. 

Mr.  Stokes.  Take  work  package  four  of  the  power  package.  If  you 
read  the  IG's  comments,  you  get  the  distinct  impression  the  recent- 
ly completed  critical  design  review,  CDR,  did  not  meet  the  normal 
CDR  guidelines.  On  the  other  hand,  if  you  read  the  space  station 
director's  response,  you  come  away  with  the  feeling  that  NASA 
never  meets  the  90  percent  CDR  requirement. 

What  is  your  reaction  to  these  two  assessments  of  the  same  pro- 
gram? 

Mr.  GoLDiN.  I  would  like  to  reserve  judgment  until  we  have  all 
the  facts  and  take  a  look  at  the  total  picture.  I  don't  feel  in  a  posi- 
tion to  comment  until  I  have  the  data.  By  the  way,  we  have  asked 
the  independent  assessment  team  to  take  a  look  at  the  CDR  re- 
quirements and  criteria. 

Mr.  Stokes.  Thank  you. 

Mr.  Lewis,  I  yield  to  you. 

REDESIGN  SCHEDULE 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Mr.  Goldin,  welcome. 

Mr.  Chairman,  I  do  have  some  general  budgetary  questions 
which  I  may  ask  later  if  we  have  time,  but  I  would  like  to  focus  my 
initial  time  on  the  questions  you  have  been  asking  relative  to  the 
station. 

Mr.  Goldin,  are  redesign  efforts  on  schedule? 

Mr.  Goldin.  Yes,  they  are.  Our  objective  was  by  Tuesday  night  to 
complete  a  review  of  all  three  designs. 

Mr.  Lewis.  Tuesday? 

Mr.  Goldin.  By  next  Tuesday,  it  is  our  intent  to  complete  review 
of  all  three  concepts,  including  the  science.  Bryan  O'Connor  con- 
ducted such  a  review  in  the  NASA  auditorium  with  all  the  partici- 
pants. I  believe  at  8:30  last  night,  he  completed  that  review.  That 
will  kick  off  the  first  step  of  the  costing  analysis  to  date. 

So  we  are  right  on  target  with  the  schedule  that  we  have  estab- 
lished. 

Mr.  Lewis.  I  noted  with  interest  that  you  mentioned  all  three. 
Will  all  those  three  designs  at  $5,  $7  and  $9  billion  meet  the  condi- 
tions required  for  full  participation  of  our  international  partners? 

Mr.  Goldin.  Let  me  answer  the  question  a  different  way. 

Mr.  Lewis.  Just  any  way  would  be  all  right. 

Mr.  Goldin.  We  had  three  options.  A,  B  and  C. 

Mr.  Lewis.  That  is  NASA  had  three  options? 

Mr.  Goldin.  There  are  three  options  NASA  is  exploring.  One  is 
the  modular  build  up;  second  is  a  scaled-back  of  the  existing  Space 
Station;  and  the  third  is  a  new  design.  Each  of  those  options  will 
have  different  levels  of  costing.  We  may  end  up  with  more  than 
three  different  costs. 

We  want  to  make  sure  that  we  know  what  the  threshold  value  is 
in  each  of  the  options  to  incorporate  our  international  partners.  If 
we  just  stop  at  a  specific  cost  number,  I  don't  think  we  will  be 
doing  our  international  partners  a  service  or  respecting  the  Ameri- 
can commitment  to  our  international  partners,  unless  we  know  the 
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cost  number  that  takes  us  to  full  international  participation.  So, 
we  will  have  those  numbers. 

INTERNATIONAL  PARTNERS  AGREEMENTS 

Mr.  Lewis.  I  guess  the  reason  for  part  of  my  question  about  A,  B 
and  C,  and  those  numbers,  is  that  I  understand  there  was  serious 
discussion  among  the  Blue  Ribbon  Panel  about  those  cost  numbers, 
five,  seven  and  nine  billion  dollars.  It  was  generally  agreed,  when 
you  get  to  the  nine,  that  with  that  level  of  spending,  the  attached 
pressure  module,  APM,  which  is  the  European  participation,  and 
the  Japanese  experimental  module,  would  not  be  aboard  at  that 
time,  giving  them  very  little  incentive  for  participation. 

How  do  you  respond  to  that? 

Mr.  GoLDiN.  I  am  not  ready  to  accept  that. 

Mr.  Lewis.  You,  acknowledge  that  the  Blue  Ribbon  Panel  is  dis- 
cussing that? 

Mr.  GoLDiN.  A  number  of  our  partners  brought  that  up  during 
discussions.  We  are  going  to  have  the  costs  for  each  of  the  levels 
for  our  international  partners.  Those  costs  will  be  presented. 

Mr.  Lewis.  Help  me  with  our  original  agreement  of  understand- 
ing with  those  international  partners.  Am  I  correct  in  understand- 
ing that  the  initial  understanding  was  that  they  were  participating 
in  a  program  that  would  lead  to  a  permanently  manned  station? 

Mr.  GoLDiN.  I  believe  so.  I  don't  have  the  exact  words  of  the 
agreement,  and  I  may  need  some  help.  Mr.  Schumacher,  what  is 
the  precise  wording  in  the  agreement? 

Mr.  Schumacher.  I  am  not  sure,  sir. 

Mr.  Lewis.  My  concern  is  this:  It  is  my  understanding  that  the 
agreement  between  the  four  countries,  including  the  United  States, 
was  that  all  signers,  were  committed  to  a  manned  station. 

Mr.  Schumacher.  Yes,  sir,  that  is  my  understanding. 

Mr.  Lewis.  That  leads  me  to  my  next  question,  Mr.  Director. 
That  is:  Is  a  fourth  option,  which  involves  a  cost  saving  in  construc- 
tion and  operations  being  considered  that  uses  the  present  design? 
You  may  recall  that  George  Brown,  and  I  joined  with  others  to  sign 
a  letter  specifically  indicating  our  strong  belief  that  that  was  neces- 
sary. 

Mr.  GoLDiN.  I  think  we  are  doing  exactly  what  we  said  we  were 
doing.  I  received  Chairman  Brown's  letter.  He  asked  us  to  consider 
a  scaled-back  version  of  the  existing  Space  Station  to  establish  that 
we  could  have  management  savings  and  associated  savings  and  any 
other  savings  associated  with  it.  That  is  our  Option  B. 

We  did  review  Option  B,  all  the  way  through  permanent  pres- 
ence. We  have  looked  at  each  of  the  launchers  required  for  that 
and  we  are  establishing  those  numbers.  So  I  don't  believe  we  have 
violated  the  spirit  of  the  suggestion  that  Chairman  Brown  and  all 
the  signees  on  that  letter  made. 

Mr.  Lewis.  Well,  we  might  have  some  disagreement  that  may  re- 
quire some  further  discussion  beyond  this  meeting. 

In  response  to  the  Chairman's  question,  you  indicated,  when  he 
asked  what  would  be  the  cost  to  go  forward  over  the  next  five-year 
period  with  the  current  design,  that  it  would  cost  a  little  more  or 
somewhere  in  the  neighborhood  of  $2  billion  a  year. 
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Mr.  GoLDiN.  I  didn't  answer  that  question.  Dick  Kohrs  answered 
that  question. 

Mr.  Lewis.  How  about  you  answering  it? 

Mr.  GoLDiN.  I  don't  know  the  numbers  until  we  get  them. 

Mr.  Lewis.  Your  best  guesstimate  from  your  expert  is  somewhere 
around  $2  billion  a  year.  Multiply  that  by  five.  That  takes  you  to 
ten. 

Mr.  GoLDiN.  We  are  going  to  develop  cost  numbers  to  establish 
what  we  can  do  for  $5,  $7  and  $9  billion.  We  will  also  have  cost 
numbers  available  for  what  it  would  take  to  assure  international 
participation.  We  will  have  that  data  available.  I  feel  we  have  to 
have  that  data  available  in  response  to  the  letter  that  Chairman 
Brown  sent. 

Mr.  Lewis.  One  last  question  before  I  overextend  my  welcome, 
Mr.  Chairman.  You  have  been  more  than  generous.  But  there  is  a 
feedback  from  the  Blue  Ribbon  panel  is  of  concern  to  me.  If  A,  B 
and  C,  the  three  options  reviewed  last  night,  are  not  acceptable  to 
our  international  partners,  what  do  we  do? 

Mr.  GoLDiN.  We  have  been  asked  by  the  President  to  come  up 
with  solutions  that  will  address  the  needs  to  the  very  best  of  our 
ability,  of  our  international  partners,  and  we  are  going  to  strive  to 
do  just  that. 

Mr.  Lewis.  I  am  not  sure  we  should  have  this  hearing  today.  We 
are  not  getting  much  of  a  response. 

I  understand  we  are  going  to  have  another  one  in  June,  so  that  is 
all  right. 

Mr.  GoLDiN.  I  don't  mean  to  be  unresponsive.  We  don't  have  the 
data  yet.  We  just  began  the  costing  analysis  today.  I  believe  Mr. 
Kohrs  has  every  right  to  make  his  estimate,  but  Mr.  Kohrs  is  going 
to  be  working  with  the  redesign  team  to  come  up  with  the  cost  esti- 
mates and  we  are  going  to  have  those  cost  estimates  reviewed  by 
the  Blue  Ribbon  Panel.  I  feel  uncomfortable  in  prejudging  what  the 
results  would  be;  but  I  can  publicly  state  that  we  will  respond  to 
Chairman  Brown's  request  and  make  them  available. 

Mr.  Lewis.  Thank  you. 

REDESIGN  compatibility  TO  THE  INTERNATIONAL  PARTNERS 

Mr.  Stokes.  Mr.  MoUohan? 

Mr.  MoLLOHAN.  I  just  want  to  follow  up  briefly  on  Jerry's  ques- 
tion on  the  station.  What  priority  is  the  redesign  effort  giving  to 
being  able  to  have  the  redesign  compatible  with  the  international 
partners? 

Mr.  GoLDiN.  That  is  a  very  high  priority. 

Mr.  MoLLOHAN.  So  if  you  would  elaborate  on  that  by  suggesting 
whether  or  not  each  of  the  designs  will,  in  fact,  accommodate  the 
international  community. 

Mr.  GoLDiN.  We  are  covering  completely  those  phases  in  the 
build-up  process  that  incorporates  our  international  partners.  It  is 
part  of  the  process. 

I  personally  have  met  with  the  lead  people  from  each  of  our 
international  partners.  We  welcome  their  open  comments.  This  is 
not  a  closed  set  of  design  processes.  It  is  open  data.  It  is  open  to  the 
public. 
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There  is  great  anxiety  on  everyone's  part.  This  is  a  very  difficult 
process.  Along  the  way,  there  are  going  to  be  tensions  and  there 
are  going  to  be  concerns.  The  reason  I  say  this  is  when  I  talk  to 
some  of  our  international  partners  at  the  senior  levels,  we  get  one 
level  of  input.  There  is  an  anxiety  on  the  part  of  our  international 
partners  that  they  are  going  to  be  excluded. 

We  will  carry  out  what  the  President  asked  us  to  do.  We  will 
bring  the  data  forward.  All  three  design  concepts  have  a  design 
that  takes  us  to  full  international  participation  and  we  will  provide 
the  cost  data  for  those  designs. 

I  do  not  know  how  much  that  cost  will  be,  but  we  will  have  the 
cost  data  because  that  is  what  has  been  requested  of  us. 

Mr.  MoLLOHAN.  The  reason  I  ask  is  because  I  think  a  lot  of 
people  want  to  understand  what  role  they  will  play.  Dr.  Gibbons, 
while  testifying  before  the  other  subcommittee  that  I  serve  on, 
cited  that  our  commitment  to  the  international  community  was 
one  of  the  driving  reasons  for  his  support  for  continuing  the  space 
station  in  some  fashion. 

You  just  indicated  that  you  are  "open  to  comments"  from  the 
international  community.  I  am,  of  course,  paraphrasing  what  you 
said.  But,  I  take  it  that  some  of  the  international  community  are 
afraid  that  they  will  be  excluded.  Is  that  a  fair  summary  of  what 
you  said  with  regards  to  the  attitude  of  the  international  communi- 
ty right  now? 

Mr.  GoLDiN.  I  believe  there  is  concern  on  their  part. 

Mr.  MoLLOHAN.  It  would  certainly  seem  that  at  this  point  in  the 
process  they  ought  to  know  whether  they  are  being  excluded  or  in- 
cluded. 

Mr.  GoLDiN.  They  are  not  being  excluded. 

Mr.  MoLLOHAN.  Are  they  expressing  concerns  about  being  ex- 
cluded? 

Mr.  GoLDiN.  They  have  publicly  voiced  it. 

Mr.  MoLLOHAN.  If  you  were  going  to  speak  for  them,  why  would 
they  feel  that  way? 

Mr.  GoLDiN.  There  is  a  great  anxiety  every  time  change  occurs. 
It  is  a  very  complicated,  difficult  process. 

Mr.  MoLLOHAN.  To  what  extent  are  they  included  in  the  compli- 
cated process? 

Mr.  GoLDiN.  They  are  fully  participating  with  the  team  at  Crys- 
tal City. 

Mr.  MoLLOHAN.  Would  it  be  your  judgment,  having  heard  their 
concerns,  that  they  are  legitimate  concerns? 

Mr.  GoLDiN.  I  am  not  prepared  to  establish  whether  they  are  le- 
gitimate or  illegitimate  concerns.  I  can  only  tell  you  what  we  are 
doing.  What  we  are  doing  is  looking  at  three  different  design  con- 
cepts, all  of  which  include  options  that  take  them  through  full 
international  participation. 

In  the  end,  NASA  will  present  the  data.  NASA  will  not  make  the 
decision.  I  want  to  make  this  very  clear.  We  are  going  to  be  an 
honest  broker  who  looks  at  three  different  design  concepts,  and 
provides  the  data  to  be  reviewed  by  the  blue  ribbon  panel;  the 
White  House  will  make  a  decision. 

But  we  will  have  the  data  in  terms  of  how  much  it  will  cost  for 
option  A,  B  and  C  to  include  our  international  partners. 
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president's  competitiveness  agenda 

Mr.  MoLLOHAN.  The  Clinton  administration  is  focusing  its  atten- 
tion and  resources  toward  a  competitiveness  agenda.  It  has  been  a 
big  part  of  their  program  presentation  up  here  in  a  number  of  dif- 
ferent areas.  Federal  entities  such  as  the  Department  of  Commerce 
have  been  targeted  for  significant  increases  to  address  our  Nation's 
competitiveness  issues. 

There  is  increasing  talk  about  the  Federal  Government  bargain- 
ing with  industry.  It  seems  that  the  current  administration  is  shift- 
ing the  previous  paradigm,  if  you  will.  I  feel  it  is  absolutely  critical 
for  NASA  to  position  itself  to  play  in  this  agenda  now.  I  believe  the 
issue  is  no  less  important  than  determining  of  NASA's  role  in  the 
Federal  Government  in  the  post-Cold  War  period. 

Mr.  Administrator,  would  you  please  discuss  how  NASA  is  going 
to  fit  in  the  Clinton  competitiveness  agenda?  With  all  due  respect, 
I  understand  we  have  a  new  technology  initiative  in  the  space  sta- 
tion line  item,  but  that  $2.3  billion  has  to  go  a  long  way.  What  I 
am  trying  to  get  at  here  is  a  systemic  way  that  NASA  will  partici- 
pate in  Clinton's  technology  policy. 

Mr.  GoLDiN.  NASA  has  a  major  activity  going  on  right  now  look- 
ing at  competitiveness.  We  have  nine  different  committees  taking  a 
look  at  how  we  can  interact  with  the  broad  range  of  interests.  We 
are  looking  first  at  the  aerospace  community,  the  small  entrepre- 
neurial aerospace  contractors,  the  minority  aerospace  contractors, 
the  major  technological  universities  that  traditionally  deal  in  aero- 
space, and  the  minority  institutions  that  deal  in  aerospace. 

In  addition  to  that,  we  are  exploring  relationships  with  non-aero- 
space companies.  We  are  exploring  relationships  with  non-aero- 
space, non-institutional  contractors.  We  want  to  reach  out  to  get 
the  very  best  technology  that  already  exists  to  bring  in  to  our 
NASA  program  and,  at  the  same  time,  we  want  to  take  NASA 
technologies  and  get  it  into  the  industrial  sector. 

In  the  past  we  had  more  of  a  reactive  approach  whereby  NASA 
would  develop  technologies  and  after  we  had  done  that,  we  would 
advertise  in  journals,  such  as  Technical  Briefs,  and  invite  compa- 
nies to  come  in  and  see  what  we  had.  Now  we  are  intending  to  be 
more  proactive  and  bring  in  the  companies  from  the  beginning. 
Toward  that  end,  we  have  begun  a  series  of  meetings.  The  first  one 
was  with  the  chief  engineers  in  the  major  corporations  in  the  Aero- 
space Industries  Association. 

I  indicated  to  them  that  as  we  move  forward  with  our  new  pro- 
grams, we  are  going  to  be  looking  at  dual-use  technology  as  equally 
as  important  as  our  primary  mission  focus.  We  asked  them  for 
ideas  and  concepts  on  how  our  contractors  can  bring  in  the  nontra- 
ditional  folks  into  the  aerospace  business,  non-aerospace  and  all 
the  other  institutions  I  talked  about. 

We  are  talking  about  making  this  a  part  of  the  RFP  process,  so 
that  when  they  bid  on  a  job,  they  say  we  are  going  to  respond  to 
this  mission,  but  we  are  going  to  align  ourselves  with  the  following 
companies  who  are  not  in  the  aerospace  community,  and  here  is 
how  we  are  going  to  do  it.  We  are  going  to  ask  them  to  make  pro- 
jections on  what  they  are  going  to  do.  Part  of  the  award  process 
will  be  how  effective  they  are  in  terms  of  technical  transfer.  When 
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we  negotiate  the  award  fee,  a  portion  of  the  award  fee  will  be  as- 
signed to  how  close  they  come  to  what  they  said  they  would  do  over 
the  timetable.  We  also  intend  to  measure  how  well  they  will  do.  I 
brought  a  few  charts  with  me  that  indicate  NASA  has  been  very 
hard  at  work  at  this  task.  I  have  a  chart  here  that  shows  the  tech- 
nologies that  we  have  at  the  Jet  Propulsion  Laboratory  and  agree- 
ment JPL  has  with  companies.  You  can  see  from  1991  to  1993  we 
went  up  from  62  to  130  companies.  These  are  nontraditional  com- 
panies that  are  working  with  the  Jet  Propulsion  Lab  to  get  technol- 
ogy transfer.  We  have  a  whole  series  of  programs  with  them.  This, 
by  the  way,  was  the  number  of  projects  we  completed,  technology 
affiliated  tasks.  Forty-five  companies  are  actually  working  with  us. 
They  are  asking  them  to  start  measuring  in  a  very  formal  sense 
how  we  are  reaching  out  to  these  companies. 

This  is  a  very  serious  program  and  we  are  taking  it  very,  very 
seriously.  We  believe  we  at  NASA  will  be  the  leaders  in  the  Feder- 
al agencies  on  this  initiative.  We  handed  out  a  matrix.  On  this  we 
tried  to  show  how  the  NASA  initiatives  interact  with  the  Council 
on  Competitiveness  Critical  Technologies  list  which  is  listed  on  the 
side  here.  On  the  next  page  we  took  the  Clinton-Gore  strategy  for 
critical  technologies  and  we  also  showed  where  we  believe  we  inter- 
sect. This  assessment  was  formulated  by  the  team  in  this  room  and 
these  are  the  areas  where  we  believe  we  can  make  a  contribution 
to  the  tech  base  in  the  country. 

Mr.  MoLLOHAN.  I  understand  NASA  is  participating  in  ARPA's 
Defense  Conversion  Technology  Reinvestment  Project.  What  is 
NASA's  role  in  this  program? 

Mr.  GoLDiN.  I  believe  we  are  one  of  five  agencies  working  with 
ARPA.  We  are  part  of  a  team  that  is  defining  a  process  to  release 
requests  for  proposals  to  bring  in  companies  for  defense  conversion. 
I  believe  we  are  holding  a  series  of  meetings  around  the  country  as 
an  integrated  government  team.  Each  agency  leads  a  meeting.  We 
are  leading  one  of  the  meetings.  So  we  are  working  together  with 
the  other  agencies  to  do  the  right  things. 

We  believe  by  August,  all  of  the  proposals  will  be  in  and  the  se- 
lected companies  will  be  in  place. 

Mr.  MoLLOHAN.  Is  ARPA  transferring  funds  to  NASA? 

Mr.  GoLDiN.  There  will  be  a  transfer  of  funds,  yes. 

Mr.  MoLLOHAN.  Do  you  know  what  number  you  are  talking 
about  transferring? 

Mr.  GoLDiN.  I  will  ask  Greg  Reck  to  respond. 

Mr.  Reck.  We  are  participating  with  the  other  agencies  in  selec- 
tion of  proposals.  There  is  no  formula  for  predeterminating  the  por- 
tion of  funds  to  be  given  to  each  agency.  After  the  proposals  have 
been  selected,  the  team  will  sit  down  and  determine  which  agency 
is  in  the  best  position  to  execute  a  specific  proposal.  At  that  point 
the  funds  will  be  transferred.  If  one  of  the  other  agencies  besides 
ARPA  is  selected  for  a  proposal,  the  funds  will  be  transferred  to 
that  agency  and  that  agency  will  be  selected  to  do  the  program. 

Mr.  MoLLOHAN.  You  do  anticipate  funds  being  transfered  from 
ARPA  to  NASA? 

Mr.  Reck.  We  do  expect  that  they  will,  yes. 

Mr.  MoLLOHAN.  Have  you  talked  about  an  anticipated  figure? 
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Mr.  Reck.  No.  We  will  not  consider  any  of  the  transfers,  how 
many  proposals  or  how  much  research  will  be  transferred  until 
after  the  selection  process  has  been  completed. 

Mr.  MoLLOHAN.  That  is  interesting.  Commerce  already  has  their 
territory  a  little  more  staked  out.  They  are  talking  about  a  little 
over  $150  million  of  the  $500  million. 

Mr.  GoLDiN.  NASA  is  trying  to  operate  as  a  team  member.  I  say 
that  in  a  very  positive  sense.  I  don't  want  to  make  any  other  com- 
ment on  other  agencies.  As  we  go  into  the  future,  if  we  have  sepa- 
rate pools  of  money  for  every  agency  which  each  would  have  own- 
ership of,  I  don't  know  what  will  happen.  What  is  really  the  impor- 
tant factor  here  is  that  we  work  together  as  an  integrated  team  in 
the  government.  That  is  where  we  are  at  NASA.  Wherever  we 
have  an  appropriate  contribution  to  make,  we  will  make  it.  Our 
desire  is  not  to  get  more  funding  for  NASA.  Our  desire  is  to  be  ef- 
fective. If  we  are  effective  with  a  smaller  percentage,  so  be  it.  We 
are  not  going  to  view  this  as  a  report  card  for  NASA. 

TECHNOLOGY  INITIATIVES 

Mr.  MoLLOHAN.  On  one  hand  you  mentioned  cutting  risk  in  your 
programs  and  on  the  other  hand  you  are  trying  to  reduce  the  de- 
velopment time  for  your  programs,  I  applaud  both  goals,  but  they 
can  be  quite  inconsistent  goals.  I  would  like  you  to  reconcile  them 
and  explain  how  you  are  going  to  keep  both  for  NASA. 

Mr.  GoLDiN.  We  will  not  achieve  both  on  all  programs.  If  we  will 
undertake  our  technology  initiatives,  we  have  a  set  of  four  very, 
very  bold  programs.  There  are  four  potential  new  start  programs  in 
the  space  area  in  our  technology  initiatives  that  will  use  cutting 
edge  technologies.  In  fact,  one  of  them  we  call  "Tech  Sat"  where 
we  intend  to  do  very  non-conventional  things  in  terms  of  contract- 
ing arrangements  where  NASA  might  just  end  up  buying  a  data 
service.  We  want  the  contractors  to  use  very  new  technology.  We 
want  to  do  that  in  a  few  years,  not  a  decade. 

Another  area  where  we  are  going  to  be  on  the  cutting  edge  is 
aeronautics.  That  budget  is  up  18  percent  from  last  year.  We  have 
a  broad  range  of  initiatives  that  takes  America  to  places  that  other 
countries  won't  be  for  years. 

So  in  those  areas  we  are  going  to  be  very  aggressive  and  very 
bold.  In  other  areas  where  we  have  had  ongoing  programs  for  a 
number  of  years,  we  cannot  suddenly  change  and  go  to  a  new  tech- 
nology after  we  have  been  underway  for  a  number  of  years.  So  we 
may  not  be  able  to  do  it  for  all  programs.  But  wherever  we  can,  as 
we  start  new  activities,  we  are  going  to  try  to  initiate  bold  new  ini- 
tiatives. 

moon/mars  EXPLORATION 

Mr.  Mollohan.  I  think  it  is  clear  that  the  current  administra- 
tion is  not  committed  to  sending  man  to  the  moon  or  mars.  It  is  not 
a  high  priority  as  I  understand  it.  So,  where  is  the  agency  headed 
for  the  long-term? 

Mr.  GoLDiN.  Could  you  give  me  a  sense  of  what  you  mean  by 
long-term  time  scale? 
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Mr.  MoLLOHAN.  Well,  you  give  me  a  sense  of  what  you  think  in 
terms  of  long-term.  What  would  be  a  long-term  vision? 

Mr.  GoLDiN.  Thirty  to  50  years  from  now. 

Mr.  MoLLOHAN.  What  is  short-term? 

Mr.  GoLDiN.  Five  years. 

Mr.  MoLLOHAN.  Then  I'd  like  for  you  to  speak  to  the  somewhat 
long-term. 

Mr.  GoLDiN.  NASA  will  explore  the  solar  system  with  humans 
and  robots.  NASA  will  have  a  very,  very  bold  program  to  search 
many  other  galaxies  of  our  universe  for  planets.  On  those  planets 
we  will  search  for  signs  of  oxygen  and  carbon  dioxide  to  see  if  there 
is  an  environment  that  might  be  conducive  for  life  forms  of  the 
planet  Earth. 

In  the  long-term,  those  are  the  type  of  things  we  are  going  to  be 
doing.  But  for  now,  it  is  not  appropriate,  nor  do  we  have  the 
budget,  nor  are  we  ready  to  undertake  an  exploration  of  our  solar 
system.  NASA  must  be  put  on  a  solid  budget  ground.  If  you  take  a 
look  at  where  we  were  in  planning  for  the  Space  Exploration  Initi- 
ative, it  was  much  too  expensive  over  too  long  a  period  of  time. 

We  have  to  understand  what  technologies  exist  and  what  people 
are  working  on  those  technologies.  Time  is  a  precious  technology. 
With  time  you  can  develop  understanding.  I  think  it  would  be  good 
to  explore  that  goal  five  years  from  now  and  to  see  where  we  are. 

Also  it  doesn't  make  sense  to  explore  the  solar  system  until  we 
know  if  humans  can  live  and  work  under  zero  gravity  conditions. 

In  the  long  run,  I  believe  the  exploration  of  our  universe  with 
humans  and  robots  is  where  NASA  is  going. 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Chairman. 

INTERNATIONAL  PARTNERS  PARTICIPATION/SPACE  STATION  REDESIGN 

Mr.  Stokes.  Before  I  yield  to  Mr.  DeLay,  Mr.  Administrator,  let 
me  try  to  clarify  something  from  the  subcommittees'  perspective 
that  is  a  follow-up  to  questions  posed  to  you  by  Mr.  Lewis  and  also 
by  Mr.  Mollohan.  That  is,  if  you  do  redesign  the  station  and  you  do 
accommodate  the  international  partners  but  in  order  to  do  so  you 
cause  the  U.S.  lab  to  be  power  short,  that  is  not  acceptable  to  the 
committee  because  it  makes  no  sense  to  us  to  spend  $5,  $7  or  $9 
billion  on  any  station  and  not  be  able  to  meet  NASA's  commitment 
of  the  11  kilowatts  to  the  U.S.  lab. 

Does  that  make  sense  to  you  that  you  cannot  meet  that  require- 
ment? 

Mr.  GoLDiN.  I  am  not  ready  to  make  that  concession. 

Mr.  Lewis.  Mr.  Chairman,  I  think  you  make  a  very  good  point.  I 
certainly  don't  want  to  imply,  Mr.  Administrator,  that  the  interna- 
tional partners  are  my  only  concern  in  this  fix.  If  this  station  is  not 
designed  in  a  fashion  to  have  us  as  a  presence  in  space  that  in- 
volves mars,  most  of  the  science  would  be  diminished.  It  could  be 
done  more  cheaply  here  on  earth. 

I  hope  you  did  not  make  concessions  that  involved  modifying  the 
values  of  the  United  States  in  our  future  efforts  by  way  of  satisfy- 
ing our  partners. 

Mr.  GoujiN.  Mr.  Lewis,  we  must  have  an  effective  Space  Station 
first.  When  you  asked  me  about  our  priorities,  I  said  among  our 
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priorities  is  satisfying  our  partners;  but  if  that  is  all  we  do  and 
don't  satisfy  the  people  in  the  United  States,  I  don't  think  we  have 
a  program  that  is  of  value. 

I  think  one  of  the  major  research  areas  for  the  Space  Station  will 
be  physiology  in  zero  gravity  to  understand  how  we  can  develop 
countermeasures  for  exploration,  which  I  deeply  believe  in.  I  be- 
lieve in  exploration.  I  believe  many  in  NASA  do.  But  there  is  real 
fall-out  from  that,  I  believe  and  many  of  us  in  NASA  believe.  I  can 
have  Harry  Holloway  come  up  here  and  talk  about  it,  but  let  me 
summarize.  By  studying  normal  physiology  in  an  abnormal  envi- 
ronment, by  studying  the  interaction  of  the  human  physiology 
when  exposed  to  zero  gravity,  the  knowledge  base  we  gain  will 
complement  what  we  know  on  earth.  That  will  lead  to  very,  very 
significant  improvements  in  the  medical  industry  in  this  country. 
It  will  lead  to,  we  believe,  significant  understanding  and  improve- 
ment in  preventative  medicine.  As  an  example,  I  point  out  when 
you  go  out  into  zero  gravity,  you  lose  bone  mass,  you  lose  muscle 
mass,  you  lose  fluids,  you  lose  balance.  You  increase  the  amount  of 
calcium  in  your  blood  stream  and  build  up  kidney  stones. 

If  you  take  those  five  items  and  look  at  what  happens  in  aging, 
the  knowledge  that  we  will  gain  by  having  zero  gravity  in  space 
and  measuring  the  exposure  of  humans  to  zero  gravity  will  be  very 
beneficial  to  understanding  the  aging  process. 

Mr.  Lewis.  I  wanted  to  be  sure  I  did  not  mislead  you  by  my  ques- 
tions. I  think  you  also  should  understand  that  NASA  has  very  sub- 
stantial support  in  the  House.  That's  been  demonstrated  on  more 
than  one  occasion.  But  that  support  involves  the  House's  commit- 
ment to  that  pioneer  spirit. 

SPACE  STATION  REDESIGN 

Mr.  Stokes.  Mr.  DeLay. 

Mr.  DeLay.  Thank  you,  Mr.  Chairman.  Mr.  Goldin,  let  me  go 
straight  to  the  report  that  I  have  not  established  especially  with 
the  subcommittee.  It  is  no  reflection  on  you.  You  have  a  directive 
you  are  living  under  and  I  understand  that. 

I  need  to  express  the  frustration  that  my  constituents  are  ex- 
pressing to  me  and  certainly  I  share  their  frustration.  I  have  to  tell 
you,  I  think  this  whole  redesign  thing  is  just  poor  administration, 
poor  management.  You  have  a  space  station  that  has  been 
scrubbed  and  scrubbed  and  scrubbed.  It  has  survived  opponents'  at- 
tempts to  defeat  it  on  the  Floor  of  the  House  and  the  Senate  be- 
cause Members  are  representing  their  constituents  and  their 
people  are  really  expressing  their  support  for  a  space  program,  I 
can't  for  the  life  of  me  understand  why  you  would  come  back  in 
and  do  this.  It  is  really  irresponsible. 

The  directive  is  irresponsible  and  it  is  exemplified  by  the  ques- 
tions from  the  Chairman  and  the  statements  by  the  Chairman  and 
the  ranking  Member  and  the  other  Members  on  this  committee. 

What  we  are  hearing  from  our  international  partners  is  the  ero- 
sion of  support  in  their  countries.  People  who  have  not  supported 
space  in  those  countries  are  gaining  momentum  due  to  the  under- 
mining that  is  going  on  in  this  country. 
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The  same  thing  is  happening  here.  I  am  seeing  it  among  compa- 
nies where  companies  now  think  that  they  can  start  pulling  out  on 
their  own  and  competing  for  a  particular  option  which  is  under- 
mining our  total  resolve  for  this  space  station  and  therefore  the 
space  program. 

We  have  to  deal  with  it.  From  the  very  beginning,  I  suggested 
but  did  not  get  a  lot  of  support,  that  we  pass  a  resolution  for  a 
sense  of  Congress,  nip  it  in  the  bud  right  now  and  see  where  the 
votes  are. 

My  colleagues  did  not  seem  to  want  to  do  that.  They  wanted  to 
go  through  this  process.  Maybe  in  the  end  we  will  see  that  it  is 
very  helpful  and  very  eye  opening. 

You  have  the  Vice  President  coming  to  Houston  saying  there 
will  be  a  space  station  and  we  support  it  and  at  the  same  time  this 
directive  undermines  it.  I  think  it  is  unfortunate,  what  is  happen- 
ing. 

From  the  start  of  this  redesign  effort  it  has  been  clear  to  me  that 
the  administration  is  concerned  with  the  costs.  It  seems  to  me  you 
could  look  at  the  costs  and  scrub  it  and  see  if  the  space  station  is  in 
the  President's  plan  for  the  future  of  this  country. 

There  are  several  things  that  really  concern  me.  I  won't  take  up 
the  committee's  time  with  all  of  them.  But  there  are  a  couple  of 
them. 

It  seems  to  be,  at  least,  that  the  mission  of  the  space  station  is 
secondary  to  the  cost.  That  is  what  I  seem  to  be  hearing. 

It  has  come  to  my  attention  that  some  of  those  involved  with  this 
redesign  feel  that  it  is  a  futile  effort  and  some  of  those  intimately 
involved  with  the  project  believe  this  exercise  is  cost  driven,  in- 
stead of  being  created  in  response  to  mission  requirements. 

Some  are  at  the  point  of  considering  resigning  from  the  redesign 
effort.  While  some  in  Congress  may  feel  I  am  somewhat  conserva- 
tive in  my  approach  to  Federal  spending,  I  can  assure  you  that  I 
certainly  don't  like  spending  money  for  a  half-baked  idea. 

I  know  you  have  answered  the  same  question  over  and  over 
again,  but  I  will  ask  it  in  a  different  way.  I  can  assure  you  this 
committee  has  in  mind,  in  this  project,  the  mission  first  in  its  effort 
to  find  an  answer? 

Mr.  GoLDiN.  We  will  not  propose  a  design  that  does  not  meet  the 
mission  objective.  The  whole  purpose  of  it  is  to  provide  a  10th  labo- 
ratory in  space. 

I  believe  it  is  crucial  to  the  future  of  this  country.  If  we  do  not 
build  a  Space  Station  it  will  be  a  crime.  If  we  do  not  build  a  Space 
Station,  we  are  going  to  be  sending  a  signal  to  the  world  that  we 
are  no  longer  a  space-faring  nation,  that  America  is  backing  into 
the  past.  It  cannot  be.  We  must  have  a  Space  Station. 

If  we  don't  have  a  space  station,  our  credibility  is  going  to  be 
devastated  on  a  worldwide  basis,  and  I  anticipate  that  we  will  see 
new  partnerships  developing  in  this  world  that  will  exclude  Amer- 
ica, today  and  in  the  future. 

Mr.  DeLay.  Maybe  I  am  just  a  dumb  bug  killer  from  Houston. 
But,  when  I  see  Option  C,  what  I  call  "Man  in  the  Can",  I  don't 
understand  why  it  is  even  an  option.  It  just  boggles  my  mind. 

Is  it  just  so  we  can  have  something  to  talk  about?  To  me,  a  man 
in  the  can  doesn't  do  what  you  just  said.  Maybe  I  am  showing  frus- 
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tration  to  my  ranking  leader.  That  was  a  fascinating  response.  But 
are  we  going  to  put  mission  first  or  put  cost  first? 

Mr.  GoLDiN.  We  cannot  launch  a  Space  Station  that  does  not  do 
anything.  We  must  have  a  meaningful  mission. 

Mr.  DeLay.  President  Clinton  has  been  talking  about  a  space  sta- 
tion since  the  campaign.  He  was  in  Houston,  but  the  President  has 
forgone  what  he  outlined  at  that  time.  Can  you  tell  me  what  this 
administration's  space  policy  is  and  how  this  space  station  fits  in 
that  policy? 

Mr.  GoLDiN.  From  a  procedural  standpoint,  I  believe  the  White 
House  is  in  the  process  of  drafting  a  comprehensive  space  policy.  I 
anticipate  it  will  be  released  in  the  very  near  future. 

I  would  feel  it  would  be  inappropriate  for  me  to  prejudge  the  po- 
sition that  the  White  House  is  going  to  take.  But  I  think  it  may  be 
coming  out  next  week. 

MANNED  SPACE  STATION 

Mr.  DeLay.  Let  me  highlight  one  of  the  rumors.  We  have  forgone 
not  only  the  initiative  but  now  it  seems  like  we  are  projecting  to 
move  away  from  a  balanced  approach  of  51  percent  manned  space, 
to  49  percent  unmanned  space  in  five  years,  to  a  40  percent 
manned  and  a  60  percent  unmanned  space  effort.  That  is  only  pos- 
sible if  we  end  up  spending  the  most  optimistic  amount  of  $9  bil- 
lion on  the  space  station. 

Can  you  tell  this  committee  what  the  policy  is  toward  the 
manned  space  station  and  why  then  this  large  shift  in  emphasis? 

Mr.  GoLDiN.  We  do  need  a  balanced  space  program  in  this  coun- 
try. I  just  took  a  look  at  some  of  the  numbers  today  back  from 
1991,  of  the  projected  shuttle  costs.  If  you  take  a  look  at  those  num- 
bers and  take  a  look  at  where  they  were  to  go,  and  take  a  look  at 
some  of  the  numbers  in  this  budget,  I  don't  believe  we  have  taken 
any  value  from  the  human  space  flight  program  with  the  efficien- 
cies we  have  incorporated  in  the  shuttle  program.  As  a  matter  of 
fact,  I  believe  we  have  a  much  stronger  and  better  program.  I 
think  it  is  going  to  contribute  to  the  overall  program.  If  you  take  a 
look  at  what  we  had  been  doing  in  the  robotic  area  of  the  space 
budget,  we  had  been  narrowed  down  to  a  very  few  big  programs 
and  we  were  not  doing  bold  and  broad  things  that  could  serve  as  a 
precursor  to  human  space  flight. 

I  know  in  the  new  budget  when  you  take  a  look  at  some  of  the 
things  we  are  talking  about,  many  of  these  things  are  precursors  to 
what  could  happen  with  humans.  We  are  looking  at  a  very  bold 
mission  called,  MESUR  Pathfinder  (Mars  Environmental  Survey), 
which  would  measure  the  surface  of  Mars.  This  mission  is  5  per- 
cent of  the  cost  of  Viking.  Does  it  make  it  any  less  valuable?  I  don't 
believe  so.  Because  we  are  designing  this  mission  to  cost  and  we 
are  using  bold,  new  approaches  because  cost  is  also  a  factor  in  the 
process.  Instead  of  using  a  lander  that  goes  down  on  the  surface  of 
Mars  with  retrorockets  and  very  complicated  systems,  the  brilliant 
folks  out  at  the  Jet  Propulsion  Lab  are  going  to  send  a  spacecraft 
directly  to  Mars.  A  balloon  will  come  out,  a  parachute  will  come 
out  that  will  help  it  land.  Then  air  bags  will  open  up  and  we  won't 
need  retrorockets  and  it  will  roll  over  the  surface.  Then  the  whole 
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spacecraft  will  open  up  and  a  little  robot  will  roll  out  and  start 
sampling  the  surface  of  Mars.  I  think  that  is  darn  bold  and  I  think 
that  is  exciting. 

So  we  are  going  to  have  reprioritization.  I  don't  think  it  takes 
away.  I  think  we  have  a  good  sound  program  and  we  are  focused 
on  where  we  want  to  go — that  is  toward  advanced  technology  and 
an  understanding  of  our  solar  system. 

Mr.  DeLay.  Are  you  saying  you  are  supporting  the  40-60  split? 

Mr.  GoLDiN.  I  have  not  looked  at  the  numbers  as  percentages. 
But  we  have  submitted  a  budget,  and  if  those  are  the  numbers,  yes. 

NASA  MANAGEMENT  STRUCTURE 

Mr.  DeLay.  Let  me  turn  to  management.  Mr.  Goldin,  you  ex- 
pressed concern  earlier  in  this  hearing  and  elsewhere  that  the  cur- 
rent NASA  management  structure  needs  to  be  revamped.  One  em- 
phasis is  the  redesign  effort.  I  understand  the  proposals  put  for- 
ward by  the  aerospace  industry  that  pointed  out  the  overriding 
costs  of  the  space  station  was  management,  not  hardware. 

If  I  remember  correctly,  this  analysis  computed  that  76  percent 
of  the  costs  of  building  Space  Station  Freedom  came  from  manage- 
ment alone.  Can  you  inform  us  as  to  what  some  of  your  findings 
are  so  far  and  where  you  think  NASA  can  focus  on  costs  while 
maintaining  the  current  Space  Station  Freedom  configuration? 

Mr.  Goldin.  Those  numbers  were  prepared  by  contractors. 
Twenty-four  percent  was  in  hardware,  but  I  don't  believe  the  re- 
maining 76  percent  was  in  management.  It  is  a  documentation  of 
the  variety  of  other  things  we  do.  A  good  portion  is  in  manage- 
ment, and  I  believe  it  is  worthy  of  restructuring.  We  have  taken 
the  first  step. 

Walt  Brooks,  who  is  from  NASA  Ames,  is  in  charge  of  the  man- 
agement committee.  He  came  up  with  five  different  approaches  to 
management.  Some  of  them  are  so  painful  to  the  existing  manage- 
ment structure  that  some  of  our  Center  Directors  have  threatened 
him.  I  told  you  we  were  going  to  break  rice  bowls.  We  cannot  have 
it  both  ways.  We  cannot  make  people  happy  and  do  what  is  right. 
We  are  going  to  come  up  with  these  proposals.  I  believe  the  most 
important  thing  will  be  to  fix  the  management.  I  seek  your  support 
when  we  do  it. 

I  think  there  will  be  a  level  of  pain.  I  am  embarrassed  that  some 
of  the  managers  who  work  for  me  threatened  Walt,  but  you  know 
something,  they  are  no  longer  going  to  be  here. 

Mr.  DeLay.  Thank  you. 

SPACE  STATION  SUPPORT 

Mr.  Stokes.  Mr.  Gallo. 

Mr.  Gallo.  Thank  you,  Mr.  Chairman. 

I  think  as  you  get  down  to  the  third  individual,  a  lot  of  the  ques- 
tions that  were  on  my  mind  have  been  answered. 

One  of  the  things  that  concerns  me  is  the  competitive  nature  of 
this  overall  program  and  the  role  of  the  international  community.  I 
see  this  not  only  with  NASA  programs  but  with  other  programs 
where  we  have  international  involvement.  There  seems  to  be  a  lack 
of  confidence  by  our  international  partners  and  a  lack  of  participa- 
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tion  in  our  programs  when  the  United  States  is  unwiUing  to  follow 
through  on  our  commitments.  The  international  communities  have 
almost  contributed  $2  billion  in  this  program  already. 

I  can  assure  you  that  no  matter  whether  there  is  support  from 
this  administration,  it  is  going  to  be  a  difficult  task  on  the  House 
Floor  and  the  Senate  Floor  and  this  is  only  compounded  when  you 
start  redesigning. 

A  redesign  at  this  stage,  I  think,  seriously  erodes  a  lot  of  the  sup- 
port that  the  space  station  can  have. 

I  think  it  will  be  very  difficult  to  convince  people  that  you  are 
going  to  be  able  to  do  the  same  thing,  that  you  were  so  excited 
about  that  last  year  with  a  redesign  which  means  a  reduction  in 
overall  scope. 

I  know  those  that  have  supported  the  Space  Station,  including 
myself,  are  going  to  have  their  hands  full  trying  to  convey  to  our 
colleagues  that  we  have  a  project  that  makes  sense  and  should  go 
forward.  You  know  that  fight  is  going  to  be  a  tough  one. 

This  has  been  asked  a  number  of  ways,  so  I  will  just  ask  it 
straight-out.  Do  you  think  as  a  result  of  this  redesign  that  we  have 
lost  confidence  from  the  international  community? 

Mr.  GoLDiN.  I  hope  that  is  not  the  case.  Let  me  provide  some  per- 
spective here.  I  met  with  the  Minister  of  Science  and  Technology 
from  Canada.  I  had  a  long  discussion  with  him  about  this  whole 
process.  It  was  a  very  interesting  conversation.  When  he  came  in, 
he  was  looking  at  it  from  the  direction  of  the  United  States  might 
not  be  interested  in  the  Canadian  activity. 

I  said  to  him,  you  know,  we  made  a  decision  some  decades  ago 
that  committed  the  United  States  to  utilize  Canada  in  our  robotics 
activity.  If  we  wanted  to  today,  we  could  not  replicate  that  activity 
for  perhaps  10  years,  so  as  much  as  they  need  us,  we  need  them. 

There  are  a  whole  level  of  people  when  you  talk  about  the  inter- 
national community.  You  have  the  very  senior  people  in  the  inter- 
national community  and  you  have  some  of  the  people  that  are 
working  on  the  existing  system.  The  people  working  on  the  existing 
system  have  tremendous  anxiety.  By  the  way,  the  comment  I  made 
about  Walt  is  not  just  in  NASA.  Some  of  the  people  on  the  redesign 
team  are  being  "beat  up"  by  the  employees  and  managers  of  the 
existing  Station  program  because  they  are  part  of  an  existing 
system.  We  cannot  have  change  without  frustration  and  anger 
coming  out.  It  is  a  healthy  human  expression. 

But  the  fact  of  the  matter  is,  either  the  United  States  is  going  to 
meet  its  international  commitments  and  put  up  a  Space  Station,  or 
we  are  going  to  fail.  I  cannot  conceive  of  the  space  agency  without 
a  Space  Station.  I  cannot  conceive  of  running  a  space  agency  with- 
out a  Space  Station.  Because  without  a  Space  Station  we  are  not 
going  to  have  a  human  space  flight  effort  and  without  a  human 
space  flight  effort  as  a  program — Mr.  DeLay  talked  about  60-40, 
the  thought  of  0-100,  is  just  appalling  to  me. 

What  we  have  to  face  up  to  here  sir,  and  I  understand  the  con- 
cern you  have,  we  have  to  come  together  as  an  industry,  an  agency 
and  a  country  and  decide  we  want  a  Space  Station.  If  we  don't  do 
that,  our  credibility  with  our  international  partners  will  be  severe- 
ly damaged,  not  just  in  space,  but  affected  all  across  the  whole 
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broad  technological  range.  I  don't  know  who  will  want  to  work 
with  America. 

ACADEMIC  PROGRAMS 

Mr.  Gallo.  That  leads  to  the  other  question.  Even  when  there 
are  glitches,  and  there  seems  to  be  a  change  in  direction  that  has  a 
very  adverse  effect  to  staff  and  the  talented  people  that  you  have 
working  on  a  project.  As  soon  as  they  start  to  feel  there  is  a  chang- 
ing commitment  which  may  be  a  response  to  either  Congress  or  the 
administration,  we  lose  very  brilliant  people. 

I  know  that  happens,  not  only  in  the  space  program,  but  it  also 
happens  in  other  programs.  The  other  subcommittee  I  am  also  on, 
also  experiences  these  problems,  when  there  is  a  lack  of  commit- 
ment or  at  least  a  perceived  lack  of  commitment  it  has  a  very,  very 
serious  effect  on  the  scientific  communities. 

Let  me  ask  about  one  other  area  that  I  found  exciting.  It  is  a 
small  portion  of  the  budget  but  it  is  the  academic  program.  The 
amount  that  I  see  for  last  year  was  $92  million.  That  has  been  cut 
to  $74.5  million.  If  we  are  going  to  continue  to  whet  the  appetite  of 
young  people  in  the  scientific  fields,  I  don't  think  we  should  reduce 
this  very  worthy  program. 

I  know  just  your  visit  to  the  campus  of  Drew  University  was  so 
well  received  by  the  students.  To  get  people  interested  in  this  area 
of  study,  it  is  important  that  they  have  the  kind  of  contact  and  un- 
derstanding of  what  can  happen. 

In  New  Jersey,  we  don't  have  a  big  NASA  complement  but  we  do 
have  some  very  bright  students  who  are  interested  in  all  types  of 
educational  opportunities.  I  am  curious  to  learn  what  your  expla- 
nation for  this  cut  and  what  the  ramifications  are? 

Mr.  GoLDiN.  The  explanation,  as  it  pertains  to  NASA's  education 
budget,  is  that  there  were  $19.4  million  of  special  projects  that 
were  added  to  the  budget  in  1993,  earmarked  in  the  budget.  They 
were  one-time  activities  that  were  put  in  1993.  We  have  funded 
them  and  they  are  in  place.  They  just  were  not  picked  up  in  1994. 
That  is  where  that  change  occurred. 

Mr.  Gallo.  That  is  Mr.  Goldin,  still  a  $21  million  reduction. 

Mr.  Goldin.  I  look  at  it  differently.  In  1993,  there  was  a  set  of 
funds  put  in  on  a  one-time  basis.  It  put  a  kind  of  a  blip  in  our 
budget  as  we  went  along. 

Mr.  Gallo.  You  are  saying  the  $74.5  million  is  a  constant  factor 
that  took  place  outside  of  the  blip  that  took  place  on  two  projects? 

Mr.  Goldin.  Yes. 

Mr.  Gallo.  I  just  want  to  reemphasize  how  important  that  part 
of  the  program  is,  not  necessarily  the  amount  of  dollars,  but  what 
it  means  to  getting  our  young  people  involved.  In  many  cases,  we 
are  losing  young  people  to  other  areas,  whether  it  be  computeriza- 
tion or  things  of  that  nature.  I  want  to  make  sure  that  you  have  an 
intelligent,  diversified  group  with  expertise,  who  will  be  going  on  to 
other  specialties. 

Mr.  Goldin.  You  are  absolutely  correct.  As  part  of  the  Technolo- 
gy Initiative  package,  we  are  proposing  increases  in  research 
amounts  at  colleges  and  universities.  It  is  a  significant  amount  of 
money.  I  have  met  with  some  of  the  university  people  and  they  told 
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me  some  of  the  terrible  problems  they  are  having,  so  we  identified 
research  and  analysis  funds  to  go  there.  In  addition  to  that,  as  part 
of  the  institutes  we  are  proposing,  we  are  asking  universities  large 
and  small,  minority  institutions,  and  American  corporations  to 
come  together,  and  as  part  of  that  process,  to  make  education  one 
of  the  critical  technologies  that  we  transfer  with  the  movement  of 
human  beings. 

When  we  come  back  the  middle  of  June  and  show  you  our 
budget,  I  think  you  will  see  an  increase  in  this  area  of  the  budget. 
At  that  time,  we  will  be  prepared  to  give  you  a  specific  input  on 
the  budget,  but  you  are  absolutely  correct. 

Mr.  Gallo.  The  other  area  where  we  will  have  an  opportunity  is 
in  defense.  For  those  companies  that  have  high-tech  responsibil- 
ities, I  think  if  you  talk  about  transfers  of  technologies,  it  is  much 
easier  to  transfer  that  technology  or  that  capability  into  space  pro- 
grams or  other  high-tech  programs,  rather  than  some  other  pro- 
grams that  are  being  proposed. 

Thank  you. 

Thank  you,  Mr.  Chairman. 

CONTRACTOR  PROBLEMS 

Mr.  Stokes.  Thank  you,  Mr.  Gallo. 

I  want  to  follow  up  just  a  little  bit  on  the  dialogue  between  you 
and  Mr.  DeLay  and  the  contractor  problem. 

Back  in  January,  when  I  assumed  the  Chair  of  this  subcommit- 
tee, I  was  concerned  that  part  of  NASA's  problems  were  due  to  mi- 
cromanagement  by  the  Appropriations  Committees.  I  asked  Dick 
Malow  to  prepare  a  staff  memo  for  me  tracing  this  whole  history 
back  a  little  bit. 

I  just  want  to  read  from  part  of  that  staff  report  which  to  me, 
bears  upon  what  you  have  already  said  here  today. 

The  portion  I  want  to  read  is  as  is  follows:  "It  was  the  Appropria- 
tions Committee  that  first  recommended  that  the  management 
puzzle  which  tended  to  foster  overhead  excesses  had  to  be  fixed.  On 
October  18,  1989,  the  fiscal  year  1990  conference  report  observed, 
"that  the  House  committee  surveys  and  investigations  staff  report, 
suggests  that  both  NASA  personnel  and  resources  committed  to 
management  and  integration  activities  are  excessive." 

Also,  the  report  says  that,  "NASA  center  officials  and  contrac- 
tors believe  that  level  two  Reston  involvement  and  systems  engi- 
neering and  integration  have  unnecessarily  increased  Space  Sta- 
tion program  costs." 

That  message  was  reinforced  on  September  24,  1992,  in  the  fiscal 
year  1993  conference  report.  "The  conferees  continued  to  be  con- 
cerned that  a  disproportionate  share  of  the  space  station  funding  is 
devoted  to  overhead  costs  which  currently  constitute  more  than  50 
percent  of  station  resources.  Therefore,  the  conferees  direct  that 
NASA  should  consider  alternate  approaches  to  reduce  these  costs. 
In  that  connection,  the  conferees  strongly  urge  that  the  agency  ex- 
amine the  possibility  of  collapsing  the  existing  contractual  arrange- 
ment into  a  single  prime  contractor  and  with  a  single  lead  center 
in  order  to  strengthen  program  execution  and  accountability." 
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The  staff  report  says,  "Call  it  micromanagement,  if  one  wants, 
but  these  overhead  directions  are  reflected  in  the  committee  meet- 
ing its  fundamental  oversight  responsibility  and  the  recommenda- 
tions were  and  remain  on  target." 

In  fact,  four  months  later,  Vice  President  Quayle  in  the  Space 
Council  indicated  in  their  final  report  that,  "To  contain  costs,  over- 
head should  be  reduced  by  consolidating  management  responsibil- 
ity within  a  single  NASA  center  by  assigning  a  single  contractor 
with  overall  responsibility  for  program  integration.  Unnecessary 
supporting  activities  should  also  be  cancelled." 

I  think  it  is  important  that  this  be  made  a  part  of  the  record 
since  the  committee  has  for  this  extended  period  of  time  expressed 
these  type  of  concerns,  which  obviously  you  agree  with. 

Mr.  GoLDiN.  Let  me  say  for  the  record  that  this  Administrator 
does  not  believe  NASA  is  being  micromanaged  by  the  Committee. 
This  Administrator  believes  the  Committee  is  giving  NASA  very 
sound  management  advice. 

NASA  HEADQUARTERS  STAFFING 

Mr.  Stokes.  We  thank  you.  When  you  became  Administrator,  I 
think  it  is  fair  to  say  you  were  concerned  with  the  level  of  employ- 
ment at  headquarters.  That  is  also  one  concern  that  the  committee 
has  expressed  in  various  ways  over  the  past  five  to  seven  years. 

What  has  caught  our  eye  is  the  fact  that  in  fiscal  year  1984, 
there  were  a  total  of  1,306  on  board,  full-time  personnel  at  head- 
quarters. At  the  end  of  fiscal  1992,  there  were  1,711  FTEs  on  board, 
including  approximately  157  contractor  conversions. 

In  addition,  on  September  30,  there  were  approximately  25 
NASA  employees  detailed  to  headquarters  from  other  centers.  Now 
the  total  of  1,711,  as  the  number  indicates,  is  substantially  higher 
than  the  numbers  in  1984. 

Would  it  be  a  fair  and  reasonable  goal  to  achieve  reduction  in 
NASA  headquarters  staffing  by,  say,  five  percent  in  fiscal  year 
1994? 

Mr.  GoLDiN.  The  answer  is  that  I  believe  our  plan  has  4.3  per- 
cent in  fiscal  year  1994  at  Headquarters.  That  target  was  estab- 
lished before  data  from  the  roles  and  the  mission  study  that  Jack 
Dailey  will  be  reviewing  over  the  months  ahead.  I  believe  we  will 
come  awfully  close  to  that  5  percent,  but  we  are  not  stopping  there. 
We  are  looking  out  at  1995,  1996  and  97.  We  are  trying  to  be  sure 
we  have  a  clean  understanding  of  the  roles  and  responsibilities  at 
Headquarters.  These  are  not  bad  people  at  Headquarters.  We  want 
to  be  sure  we  treat  each  human  being  with  dignity  and  be  sure 
they  have  a  proper  role  to  perform  as  they  transfer  out  of  Head- 
quarters, and  try  to  make  sure  they  don't  have  a  great  big  disrup- 
tion in  their  lives  as  they  transfer  out. 

So  we  are  trying  to  factor  all  those  things  in  the  process.  But  we 
will  strive  to  come  as  close  to  5  percent  in  FY  1993  as  possible.  But 
right  now  we  are  at  4.3  percent. 

center  oversight 

Mr.  Stokes.  We  wanted  to  talk  about  the  overall  question  of  how 
NASA  is  staffed  and  what  we  perceive  to  be  one  of  the  problems. 
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In  some  of  our  discussions  with  aerospace  contractors  a  kind  of 
theme  has  emerged  that  we  would  like  to  get  your  reaction  to. 

Contractors  are  telling  us  that  there  is  simply  too  much  of  what 
we  might  call  "center  oversight"  of  NASA  employees  of  various 
NASA  programs.  We  have  heard  of  two  or  three  occasions  where 
the  programs  would  be  perfectly  willing  to  accept  a  fixed-price  con- 
tract, but  the  center  is  opposed  to  that  approach  and  insists  on  a 
cost-plus  contract. 

We  realize  that  a  fixed-price  contract  can  be  just  as  troublesome 
as  a  cost-plus  contract.  But  just  for  a  moment,  the  information  we 
are  getting  is  that  the  contractors  prefer  cost-plus  so  the  center  has 
a  much  more  involved  role  in  the  day-to-day  execution  of  that  con- 
tract. 

According  to  some  of  these  contractors,  that  role  is  reduced  dra- 
matically under  the  fixed-price  approach.  It  would  seem  then  that 
perception  is  at  least  partially  accurate  that  some  of  the  NASA 
centers  are  overstaffed  and  we  need  to  be  thinking  about  how  we 
address  that  problem.  What  is  your  reaction  to  those  remarks? 

Mr.  GoLDiN.  Let  me  first  speak  as  an  ex-contractor.  I  was  very 
frustrated  as  a  contractor  because,  on  one  contract  that  I  know  of, 
NASA  had  more  people  on  the  job  than  the  contractor.  And  when 
we  had  reviews  we  had  more  NASA  employees  than  contractors 
come.  That  is  not  to  say  that  the  NASA  employees  that  came  were 
bad.  The  system  was  bad.  The  approach  was  bad.  Because,  unfortu- 
nately, in  many  circumstances  NASA  is  viewed  as  a  jobs  program. 
This  is  not  just  an  issue  of  the  NASA  employees.  It  goes  much 
broader  than  that.  In  order  to  change  it,  I  think  it  is  more  than 
just  changing  from  fixed-price  and  cost-plus  contracts,  to  how 
NASA  is  managed  and  how  it  is  viewed.  Again,  it  comes  back  to  a 
statement  I  made  that  if  we  are  going  to  make  changes,  we  are 
going  have  to  have  a  broad  range  of  support  when  we  go  to  make 
those  changes,  so  it  is  recognized  that  jobs  exist  in  America  because 
NASA  is  there.  People  don't  have  jobs  just  because  they  work  for 
NASA.  That  is  the  fundamental  issue  we  have  to  come  to  grips 
with. 

As  part  of  some  of  the  initatives  points  we  are  looking  at — I 
made  specific  reference  in  my  introductory  comments — it  is  my  in- 
tention to  channel  the  funds  to  the  contractors.  There  is  nothing 
that  can  be  done  if  you  have  a  bad  contractor.  A  bad  fixed-t5rpe 
contract  can  be  worse  than  a  cost  type.  But  we  have  to  respond  in 
a  very  different  way.  That  is  the  change  we  have  to  make  at 
NASA. 

I  view  the  change  we  are  going  to  have  to  make  in  the  Space  Sta- 
tion as  a  watershed  in  terms  of  how  we  are  going  to  manage  at 
NASA.  I  cannot  disagree  with  the  intent  of  what  you  said,  but  I  do 
believe  we  have  to  make  a  change  again,  not  because  the  NASA 
employees  are  bad.  We  have  to  have  the  NASA  employees  working 
on  important  things. 

Let  me  tell  you,  I  know  that  the  redesign  is  taking  tremendous 
criticism.  But  I  was  down  at  NASA-Johnson  on  Saturday  and  I  met 
with  60  of  the  most  turned  on  human  beings  that  I  have  seen  in  a 
long  time.  Why?  Because  those  NASA  employees,  without  the  help 
of  service  support  contractors,  were  being  asked  to  be  technical  and 
to  come  up  with  a  Station  redesign.  In  the  period  of  time  these 
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folks  had  with  me,  they  demonstrated  to  me  they  are  as  good  as 
any  Apollo  designer  in  the  world.  I  told  them  how  proud  I  was  of 
them.  You  could  feel  the  energy  in  the  room.  Instead  of  managing 
other  people's  work,  instead  of  having  contractors  do  the  work  and 
managing  their  work,  we  had  only  NASA  people.  Ninety  percent  of 
our  work  is  contractor,  so  we  certainly  have  some  flexibility  for 
creative  work  by  NASA  employees.  And  I  think  that  is  the  direc- 
tion we  need  to  go  in. 

headquarters/ JPL  MANAGEMENT 

Mr.  Stokes.  As  a  follow-up  to  that,  another  problem  we  may 
have  to  face  at  NASA  is  how  to  meld  a  rather  inflexible  Civil  Serv- 
ice and  perhaps  an  even  more  inflexible  Senior  Executive  Service 
with  what  should  obviously  be  a  very  dynamic  and  fluid  employ- 
ment capability  as  NASA  manages  these  ever-changing  high-tech 
programs. 

In  short,  it  seems  as  though  the  JPL  model  where  the  employees 
for  all  practical  purposes  can  be  removed,  or  let  go,  or  promoted 
without  regard  to  Civil  Service  regulations,  may  have  some  advan- 
tage. It  would  seem  that  the  JPL  model  allows  NASA  to  constantly 
be  reinvigorated  with  new  blood  and  able  to  respond  to  change. 
What  are  your  comments  on  that? 

Mr.  GoLDiN.  Mr.  Chairman,  I  think  that  is  a  suggestion  worthy 
of  some  very  serious  thought.  The  Augustine  Panel  had  asked 
NASA  to  look  at  that.  I  read  the  Augustine  Panel  report.  Over  the 
last  two  or  three  months,  we  have  been  considering  the  possibilities 
of  some  preliminary  analysis  along  those  lines.  As  our  thoughts  de- 
velop, we  could  share  that  with  you.  I  don't  know  that  we  could 
suddenly  do  it.  I  don't  know  what  the  costs  are.  JPL  came  into  the 
system.  I  don't  know  what  the  transition  costs  are  and  whether  we 
have  money  in  the  budget. 

But  we  have  some  NASA  centers  that  I  believe  are  Centers  of 
Excellence.  It  might  be  worthy  of  looking  at  some  of  those  centers 
in  that  light.  So  I  will  take  that  on  as  a  very  serious  action. 

SPACE  STATION  RESERVES 

Mr.  Stokes.  It  is  my  intention  to  move  into  budget  questions.  Are 
there  any  more  general  questions? 

Mr.  Lewis? 

Mr.  Lewis.  Mr.  Chairman,  my  initial  question  is  not  a  budget 
question.  In  discussing  reserves,  you  talked  about  $100  million  the 
first  year,  $150  the  second,  and  $400  million  the  next? 

Mr.  GoLDiN.  I  didn't  say  that.  Dick  Kohrs  said  that.  Let  me  also 
say,  I  don't  accept  $100  million  as  an  adequate  reserve. 

Mr.  Lewis.  During  the  budget  hearings  we  had  earlier,  you  spe- 
cifically responded  to  a  similar  question.  You  said  you  felt  we  had 
to  front  load  the  reserves  rather  than  operating  on  a  wish  list. 

Mr.  GoLDiN.  You  are  right,  sir. 

Mr.  Lewis.  In  response  to  Mr.  Gallo's  question,  it  seems  to  me 
that  after  about  the  fourth  go-around,  you  got  to  the  point  of 
saying  "a  manned  presence  in  space,"  and  I  took  that  to  mean, 
"maybe  even  looking  at  Mars."  Without  that  there  is  not  much 
reason  to  have  NASA.  You  came  very  close  to  that. 
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I  know  we  are  tr5dng  to  redesign  our  definition  of  your  mission.  I 
know  that  we  have  very  serious  dollar  pressures  in  this  difficult 
year  that  leads  us  to  the  redesign.  Far  be  it  from  me  to  suggest 
that  politics  should  affect  this  process,  and  I  know  that  downtown 
they  would  never  consider  politics,  but  it  occurs  to  me  that  some  of 
our  friends  are  consulting  with  the  Russians  as  well. 

Wouldn't  it  be  a  strange  circumstance  if  we  found  ourselves  in 
the  position  where  our  int'l  partners  along  with  the  Soviets  found 
themselves  with  a  manned  space  station  and  we  were  somewhere 
out  there  playing  with  something  else?  It  would  not  have  any  polit- 
ical fallout,  I'm  sure,  among  the  American  public,  but  we  in  Con- 
gress would  be  concerned  about  it. 

Mr.  GoLDiN.  I  would  cry  as  an  American. 

HIGH  SPEED  RESEARCH  PROGRAM 

Mr.  Lewis.  Maybe  someone  ought  to  hear  it  somewhere,  down- 
town. Two  of  the  themes  in  your  briefing  to  the  press  about  the  de- 
tails of  this  year's  budget,  were  that  it  needed  to  be  more  balanced 
and  that  NASA's  programs  needed  to  be  more  relevant  to  the 
American  people. 

Sometimes  NASA  is  referred  to  only  as  the  space  program.  That 
ignores  efforts  in  another  area. 

Let  me  ask  a  couple  of  questions.  Fiscal  year  1994  marks  the 
transition  from  Phase  One  of  the  high-speed  research  program  in 
which  you  determined  that  the  environmental  problems  associated 
with  the  ozone  layer  noise  and  the  sonic  booms  can  be  successfully 
addressed,  to  Phase  Two.  In  Phase  Two,  you  propose  to  develop  the 
critical  technologies  such  as  the  propulsion  system  and  the  air 
frame  materials.  I  want  to  make  sure  that  we  understand  what 
moving  from  Phase  One  to  Phase  Two  could  mean  for  private  in- 
dustry in  country.  Is  it  accurate  to  say  that  you  have  determined 
that  America  will  be  at  the  forefront  of  a  second  generation  SST? 

Mr.  GoLDiN.  Without  a  doubt.  I  am  not  afraid  to  say  the  word 
SST.  America  always  set  the  level  of  the  playing  field  in  aeronau- 
tics, and  then  people  started  to  climb  up  to  our  levels.  And  for  the 
last  20  years,  we  have  been  slogging  it  out  in  the  mud  on  the  same 
playing  field  with  everyone  else.  I  propose  it  is  time  that  America 
get  bold.  Our  President  has  supported  this  initiative,  to  step  up  and 
set  a  new  level  of  the  playing  field  and  not  worry  so  much. 

It  is  a  risky  program.  We  cannot  guarantee  it  will  succeed,  but  I 
want  to  tell  you,  I  personally  met  with  the  CEOs  and  the  leading 
executives  of  our  major  aeronautics  companies.  I  met  with  the  Na- 
tional Research  Council.  I  met  with  leaders  in  the  university  com- 
munity. They  all  believe  that  there  is  a  very  good  chance  that  we 
can  pull  this  off.  And  if  we  do,  we  could  capture  this  market  for 
500  to  1,000  planes.  It  will  be  one  of  the  toughest  technological 
challenges  we  have  ever  undertaken  as  a  country.  But  this  time 
will  be  different  than  in  1969.  In  1969  to  1971,  when  the  Europeans 
came  out  with  the  Concorde,  we  walked  off  the  playing  field  and 
let  them  set  it.  Now  it  is  time  for  us  to  set  the  level  of  the  playing 
field.  Like  a  potential  loss  of  a  Space  Station,  this  is  another  area 
where  we  cannot  walk  away. 


45 

Mr.  Lewis.  If  we  do  this  right,  you  suggest  we  are  talking  about 
between  500  and  1,000  planes  and  achieving  international  sales  of 
some  $200  billion.  Some  suggest  it  would  create  as  many  as  140,000 
new  jobs? 

Mr.  GoLDiN.  Yes,  sir.  I  think  it  is  risky  but  I  think  we  have  a 
very  good  chance  of  making  it.  We  are  all  working  together  as  a 
team. 

Mr.  Lewis.  Aside  from  whether  Congress  has  the  ability  to  give 
you  the  $1.5  billion  over  the  next  eight  years,  what  else  can  you 
think  of  that  would  allow  us  to  lose  this  opportunity  to  the  Europe- 
ans or  Japanese? 

Mr.  GoLDiN.  Fear  of  failure  could  cause  us  to  lose  the  opportuni- 
ty. During  the  course  of  the  discussion  we  have  had  over  whether 
or  not  we  should  go  for  a  High  Speed  Civil  Transport  (HSCT),  a 
number  of  people  have  said,  why  don't  we  stick  with  what  we  have 
and  improve  it  a  little  bit,  because  if  we  take  this  program  and  fail, 
it  will  be  embarrassing.  This  is  not  the  way  America  used  to  act. 
This  is  symptomatic  of  the  things  that  have  set  in  our  society, 
where  we  always  want  to  make  sure  that  we  can  guarantee  results 
before  we  start.  We  cannot  guarantee  results  on  this  program.  I 
think  this  is  going  to  change  the  tide. 

The  other  thing  I  want  to  point  out  is  that  the  technology  that  is 
going  to  come  out  of  the  High  Speed  Research  Program  is  going  to 
be  very  broad-based.  It  is  going  to  help  the  sub-tier  suppliers  that 
support  our  aeronautics  industry.  It  is  going  to  develop  new  materi- 
als that  could  be  used  in  a  broad  range  of  areas — New  approaches 
for  cleaner  and  quieter  engines  that  can  also  be  applied;  New  ap- 
proaches to  the  glass  cockpit.  I  think  it  will  be  very  beneficial  to 
us.  But  I  am  afraid  that  we  have  become  so  wedded  to  guaranteed 
success  that  that  could  really  hurt  us  badly. 

Mr.  Lewis.  Mr.  Chairman,  as  I  may  have  mentioned  earlier,  the 
Chairman  of  the  Defense  Subcommittee  has  called  an  emergency 
meeting  at  11:00,  and  I  must  attend.  I  have  more  questions. 

Mr.  Stokes.  They  are  going  to  be  with  us  for  a  couple  of  days. 

Mr.  GoLDiN.  We  will  be  here  for  two  days. 

Mr.  Stokes.  We  will  recognize  you  when  up  come  back. 

Mr.  Lewis.  I  will  be  back  soon. 

PAYLOAD  operations  AND  SUPPORT  EQUIPMENT 

Mr.  Stokes.  Let's  turn  to  page  RD2-12,  under  Space  Transporta- 
tion Capability  Development,  and  specifically  payload  operations 
and  support  equipment. 

On  that  page  you  note  that  $95,400,000  includes  development  of 
an  external  airlock  that  will  be  used  on  shuttle  to  support  docking 
with  the  Russian  Mir  in  1995. 

What  is  the  total  cost  of  that  external  airlock? 

Mr.  Allison.  It  is  $11  million  in  1992  and  $36  million  in  1993. 

Mr.  Stokes.  Total  cost  is  36  million? 

Mr.  Aluson.  $47  million,  sir. 

Mr.  Stokes.  How  about  1994? 

Mr.  Allison.  It  is  finished  during  1993. 
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Mr.  Stokes.  Of  the  $95,400,000,  how  much  is  dedicated  in  fiscal 
year  1994  to  the  airlock,  how  much  in  1993,  and  what  if  anything 
from  the  1992  funding? 

You  also  indicate  that  same  airlock  is  an  operational  require- 
ment for  the  space  station. 

Mr.  Allison.  That  is  correct. 

Mr.  Stokes.  Regardless  of  which  option  is  selected  under  the  re- 
design, will  they  all  require  this  external  airlock? 

Mr.  GoLDiN.  I  am  not  sure,  we  will  have  to  get  a  written  re- 
sponse to  that. 

[The  information  follows:] 

External  Airlock 

The  external  airlock/docking  system  is  required  to  support  mating  the  orbiter 
with  the  space  station  and  is  required  for  each  design  option  being  considered.  The 
configuration  also  provides  a  pressurized  crew  transfer  path  from  the  orbiter  to  the 
space  station  and  an  airlock  for  conducting  orbiter  based  EVA  operations. 

Mr.  Stokes.  Was  the  cost  of  this  airlock  ever  carried  under  the 
space  station  budget? 
Mr.  Allison.  No,  it  was  not. 

advanced  transportation 

Mr.  Stokes.  On  page  RD2-14,  under  Advanced  Programs,  we  note 
that  the  line  advanced  transportation  has  increased  from  $9.5  mil- 
lion to  $18.4  million. 

Are  any  of  these  funds  targeted  for  any  NLS  or  "spacelifter"  ac- 
tivities? If  so,  how  much? 

Mr.  Allison.  No,  sir. 

SOLID  PROPULSION  INTEGRITY  PROGRAM 

Mr.  Stokes.  The  Solid  Propulsion  Integrity  Program  (SPIP)  is  re- 
questing $11.6  million.  What  is  the  total  cost  of  that  program  and 
how  much  have  we  spent  to  date? 

Mr.  Allison.  It  is  an  ongoing  program,  Mr.  Chairman.  I  would 
have  to  get  how  much  we  have  spent  to  date  for  the  record,  but  it 
is  supposed  to  continue  on. 

Mr.  Stokes.  Just  provide  it  for  the  record. 

[The  information  follows:] 

SouD  Propulsion  Integrity  Program 

The  Solid  Propulsion  Integrity  Program  (SPIP)  was  established  in  1985  to  en- 
hance the  Nation's  engineering  database  for  solid  rocket  motors  and  thereby  im- 
prove their  success  rate.  This  program  has  created,  and  continues  to  upgrade,  an 
urgently  needed  engineering  capability  for  improving  the  success  rate  of  U.S.  solid 
rocket  motors.  One  of  the  SPIP's  major  successes  have  been  the  cultural  shift  within 
the  solid  rocket  motor  industry.  Through  SPIP,  NASA  has  developed  a  Govern- 
ment/Industry team  which  freely  exchanges  data  and  information,  identifying  the 
principal  problems  which  have  plagued  U.S.  solid  rocket  motors  and  coming  up  with 
solutions  to  these  problems. 

Private  sector  ELV  manufacturers  are  infusing  initial  SPIP  technology  products 
into  their  programs.  A  new  nozzle  material  has  been  demonstrated  as  a  potential 
replacement  for  Rayon;  one  of  the  important  benefits  of  this  material  is  that  it  can 
be  manufactured  in  a  more  environmentally  acceptable  manner  than  the  Rayon. 
The  SPIP  program  has  developed  databases  that  catalog  the  nozzle  materials  and 
propellants  used  by  the  commerical  sector,  NASA  and  DOD. 

Non-Aerospace  applications  for  SPIP  technology  are  also  emerging.  The  X-caliper, 
a  measuring  device,  has  immediate  application  for  ELV  manufacturers  and  further 
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use  in  process  and  quality  control  in  other  arenas,  such  as  the  aircraft  and  electron- 
ics industries.  Automotive  and  other  industries  are  showing  interest  in  new  con- 
tamination and  thickness  measurement  technologies  that  are  being  applied  to  solid 
rocket  motors.  Similarly,  petroleum  and  airplane  manufacturers  are  pursuing  non- 
destructive inspection  and  measurement  technologies  developed  within  the  program. 
By  the  end  of  FY  1993,  the  SPIP  will  have  spent  a  total  of  $83  million.  The  FY 
1994  SPIP  request  is  $11.6  million.  SPIP  is  an  ongoing  program  which  continues  to 
provide  critical  engineering  for  solid  rocket  motors;  therefore,  there  is  no  total  cost 
for  SPIP. 

NEW  LAUNCH  SYSTEM 

Mr.  Stokes.  On  page  RD2-17,  the  NLS  budget  is  displayed.  There 
is  no  request  for  1994,  and  as  the  table  indicates  the  request  for 
1993  was  reduced  to  $10  million.  This  program  has  essentially  been 
cancelled,  although  the  committee  did  provide  $10  million  for  con- 
tinued work  on  a  new  engine. 

Has  that  $10  million  been  allocated  to  engine  work,  particularly 
the  STME? 

We  note  that  there  is  no  request  in  1994,  does  that  mean  that 
there  is  no  funding  for  engine  work? 

Mr.  Aldrich.  Yes. 

Mr.  Stokes.  We  note  there  is  no  request  for  1994.  Does  that 
mean  those  might  be  requested  in  some  other  line  item? 

Mr.  GoLDiN.  We  have  identified  a  series  of  tasks  we  are  going  to 
look  at  for  advanced  access  to  space.  We  are  in  the  process  of  defin- 
ing that  right  now.  In  June,  when  the  President  submits  his  final 
package  for  NASA,  we  will  identify  where  those  funds  will  be 
spent.  It  is  our  concern  right  now  that  the  United  States  needs  a 
new  launch  capability,  but  it  is  not  clear  to  us  that  the  National 
Launch  System  is  the  approach  to  undertake.  We  will  be  getting 
that  data  by  June. 

RESEARCH  OPERATIONS  SUPPORT 

Mr.  Stokes.  On  page  RD2-19,  the  Research  Operations  Support 
budget  is  outlined.  You  are  requesting  $149,800,000  for  that  activi- 
ty. 

This  line  item  is  repeated  under  two  or  three  additional  areas 
within  the  NASA  budget,  and  is  the  direct  result  of  the  action 
taken  in  fiscal  year  1992,  which  removed  what  was  known  as  "fund 
source  three"  from  the  salaries  and  expenses  appropriation  and 
spread  it  throughout  the  research  and  development  and  space 
flight  accounts. 

There  was  a  great  deal  of  debate  that  went  on  concerning  the 
rightness  of  wrongness  of  doing  this,  but  in  the  end,  NASA  asked 
the  committee  to  proceed  and  make  this  change.  The  thought  was 
at  the  time  that  by  comingling  the  former  fund  source  three 
monies  with  the  program  monies,  it  would  give  the  center  directors 
substantially  more  flexibility  to  enhance  fund  source  three  activi- 
ties. 

The  question  we  have  is,  has  the  concept  worked,  or  is  the  fund 
source  three  piece  of  the  budget  pie  being  pinched  as  much  as  it 
was  when  it  was  under  the  old  account? 

Mr.  Allison.  The  concept  has  worked.  We  have  been  able  to 
move  money  into  those  accounts.  We  have  three  in  Research  and 
Development  (R&D)  and  one  is  Space  Flight  Control  and  Data  Com- 
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munications  (SFCDC),  Mr.  Chairman.  We  have  since  that  time  re- 
structured those  accounts  to  take  the  direct  funding  or  benefit  pro- 
grams and  transfer  programs  out.  That  was  completed  in  our  oper- 
ating plan  this  year.  We  think  it  has  worked  pretty  well. 

ADVANCED  X-RAY  ASTROPHYSICS  FACILITY 

Mr.  Stokes.  Turn  to  space  science  and  the  Advanced  X-ray  As- 
trophysics Facility  (AXAF),  on  page  RD3-6.  We  note  that  you  are 
requesting  $260,300,000  for  this  project  in  1994.  As  the  justifica- 
tions note  on  page  RD3-7,  this  project  responded  to  financial  pres- 
sures by  being  split  into  two  projects.  The  first,  a  five-year  mission, 
will  be  launched  in  1998.  The  second  one,  a  three-year  mission,  will 
be  launched  in  1999.  What  is  the  total  current  estimated  cost  of 
both  programs  exclusive  of  launch  vehicles? 

Dr.  Huntress.  I  am  Wesley  Huntress.  The  current  range  for  the 
total  cost  of  development  is  $1,770  to  $1,790. 

Mr.  Stokes.  This  mission  has  been  held  up  as  an  excellent  exam- 
ple of  how  given  the  tight  budgets  we  face,  we  can  deal  with  the 
budget  issue  and  still  keep  the  mission  alive. 

Dr.  Huntress.  Mr.  Chairman,  I  believe  what  we  have  done  is  to 
level  out  the  cost  of  the  program  by  taking  the  peak  out  of  the 
funding  years  in  order  to  reduce  the  annual  funding  costs  for  this 
program.  Our  intent  is  to  launch  these  two  spacecraft  one  in  1998 
and  in  1999,  according  to  the  original  schedule. 

Mr.  Stokes.  The  original  cost  was  $1.6  billion  with  the  flight  on 
the  shuttle;  correct? 

Dr.  Huntress.  That  is  correct. 

Mr.  Stokes.  Now,  both  missions  will  cost  $1.7  billion;  correct. 

Dr.  Huntress.  That  is  correct. 

LAUNCH  COST 

Mr.  Stokes.  What  is  the  cost  for  the  two  ELVs  required  for 
launch,  a  Titan  IV  and  a  Delta? 

Dr.  Huntress.  At  the  present  time  we  are  baselined  on  the  Shut- 
tle, with  an  upper  stage,  for  the  AXAF-I  mission.  For  the  AXAF-S, 
which  is  the  second  mission,  that  is  baselined  on  a  Delta  II.  Delta 
II  is  approximately  $55  million.  The  cost  for  the  shuttle,  if  you  in- 
clude marginal  costs  for  each  individual  flight,  is  on  the  order  of,  I 
believe,  $168  million.  It  is  $48  million  for  the  marginal  cost  for  the 
Space  Shuttle  but  total  costs  for  the  shuttle  and  upper  stage  is  $168 
million. 

Mr.  Stokes.  Our  point  of  concern  is,  because  of  the  budget 
crunch,  neither  NASA  nor  Congress  can  meet  the  funding  profile 
of  the  original  $1.6  billion,  so  today  we  are  looking  at  total  costs  of 
$2.1  billion,  including  the  launch  costs.  Does  that  make  sense? 

Doesn't  that  perhaps  suggest  that  there  is  too  much  here  on  the 
plate? 

Mr.  Allison.  What  we  have  done  is  move  costs  for  AXAF  out  of 
the  two  big  funding  years,  fiscal  year  1994  and  1995.  We  moved  the 
requirements  that  we  previously  had  on  the  original  mission  in 
1994. 

Mr.  Stokes.  But  the  end  result  in  your  actions  is  that  it  drove  up 
the  total  costs;  isn't  that  correct? 
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Mr.  Aluson.  Previous  to  this  year,  the  range  for  AXAF,  Mr. 
Chairman,  for  the  development,  only  was  $2  to  $2.2  billion. 

Mr.  Stokes.  You  are  not  talking  about  the  original  costs? 

Mr.  Allison.  No,  sir,  I  am  talking  about  the  costs  in  1993  that 
caused  us  to  restructure  this  program. 

Mr.  Stokes.  That  was  based  on  the  facts  that  we  could  not  fund 
the  program. 

Mr.  Allison.  Right.  Mr.  Chairman,  as  of  FY  1993,  when  we  made 
the  decision  to  restructure  the  program,  we  were  looking  at  a  de- 
velopment program  of  $2  billion  to  $2.2  billion. 

The  development  costs  have  been  reduced  from  $2.2  billion  to  a 
range  of  $1.77-$1.97  billion.  And  the  launch  cost,  assuming  we  stay 
on  the  shuttle,  was  $200  million  and  now  it  is  $216  million.  As  part 
of  this  restructuring,  we  have  reduced  the  development  costs.  You 
are  correct,  when  it  started  a  number  of  years  ago,  the  develop- 
ment estimate  was  $1.6  billion. 

Mr.  Stokes.  I  guess  the  point  we  are  trying  to  make  is  that  we 
could  not  fund  it  at  the  $1.6,  which  sort  of  brought  to  bear  the  need 
to  flatten  it  in  the  front  years.  But  instead,  we  are  confronted  now 
with  the  costs  of  $2.2  billion  when  we  were  not  able  to  fund  it  at 
$1.6. 

Mr.  GoLDiN.  Yes,  and  between  the  points  of  that  initial  program 
estimate  and  FY  1993,  we  kept  compressing  the  fiscal  funds  and 
stretching  it  out.  We  have  now  restructured  the  program,  and,  in 
the  process  of  restructuring  the  program,  we  have  held  the  launch 
of  the  first  unit  and  we  have  reduced  the  development  costs.  We 
have  changed  the  paradigm. 

Mr.  Stokes.  I  guess  it  is  a  concern  of  the  subcommittee's  in  the 
sense  that  there  is  too  much  on  the  plate,  because — with  the  real- 
ization that  in  the  original  instance,  we  could  not  fund  the  $1.6, 
and  now  we  are  up  to  the  current  rate  in  terms  of  the  overall 
budget  constraints. 

Mr.  GoLDiN.  What  I  am  sajdng  is,  we  recognized  that  when  we 
took  a  look  in  FY  1993  at  the  $2-$2.2  billion,  and  pulled  down  the 
overall  development  cost  of  the  program.  We  took  specific  action  in 
1993  to  bring  the  overall  program  costs  down.  We  tried  to  fix  part 
of  the  problem  that  developed  from  when  the  program  started  until 
1993  by  restructuring  the  program.  Rather  than  doing  what  we  had 
been  doing  in  the  past,  squeezing  the  fiscal  funding  and  stretching 
it  out,  we  held  the  end  date,  restructured  the  program,  and  we 
pulled  out  a  significant  amount  of  money. 

Mr.  Stokes.  Part  of  the  concern  is  that  when  you  split  the  mis- 
sion on  the  two  ELVs,  of  course  the  costs  went  up  as  a  result  of 
that. 

Mr.  GoLDiN.  Right  now  we  have  baseline  on  the  shuttle  for  the 
imaging  mission,  and  that  is  our  baseline.  We  are  exploring  the 
possibilities  of  using  the  Titan  IV/Centaur,  which  we  have  not  yet 
committed  to,  and  we  are  exploring  those  costs  with  the  Air  Force. 

When  we  first  started  talking  to  the  Air  Force  about  the  Titan 
IV/Centaur,  we  had  very  high  numbers;  and  as  time  has  pro- 
gressed, we  are  beginning  to  get  lower  numbers.  But  we  are  not 
ready  to  come  forward  yet  and  say,  this  is  the  right  thing  to  do. 
The  launch  costs  have  gone  up  $16  million,  and  relative  to  the  1993 
budget,  we  have  brought  the  overall  costs  down  $200  million. 
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REDUCING  IMPACT  ON  NASA  BUDGET 

Mr.  Stokes.  As  you  know,  the  committee  has  consistently  urged 
NASA  to  fly  as  many  of  these  missions  as  are  technically  possible 
on  shuttle  or  shuttle/TOS  in  order  to  reduce  the  impact  on  the 
NASA  budget. 

Let  me  give  you  an  example.  If  we  buy  Titan  IV  for  this  AXAF 
launch,  the  full  $275  to  $300  million  cost  of  the  vehicle  shows  up  in 
the  space  flight  account  with  an  outlay  rate  of  69  percent.  On  the 
other  hand,  if  we  fly  it  on  the  shuttle,  it  essentially  comes  free  to 
the  committee;  and  to  a  certain  extent,  it  comes  free  to  NASA  be- 
cause we  are  flying  shuttle  anyway.  Of  course,  we  recognize  that  if 
you  fly  it  on  the  shuttle  you  have  to  pay  for  an  upper  stage,  but 
the  cost  of  that  is  still  significantly  less  than  purchasing  a  Titan  IV 
launch  vehicle. 

In  other  words,  we  are  saying  it  is  not  just  a  difference  in  the 
cost  of  a  Titan  IV  launch  versus  a  shuttle  launch.  It  is  the  fact  that 
the  shuttle  launch  essentially  comes  free;  and  that  is  our  rationale, 
and  we  just  would  appreciate  having  your  response. 

Mr.  GoLDiN.  Mr.  Chairman,  the  launch  isn't  free  on  the  shuttle. 
There  is  a  $40  million  marginal  cost  that  we  would  have  to  pay, 
plus  we  would  have  to  buy  an  upper  stage.  That  cost  will  have  to 
be  there  as  compared  to  going  off  on  a  Titan  IV  Centaur,  and  that 
is  roughly  where  this  $200  million  comes  from. 

Mr.  Stokes.  Another  way  to  look  at  this  issue  is,  if  we  fly  this 
mission  on  Titan  IV  and  our  allocation  requires  us  to  reduce  the 
NASA  budget,  we  have  to  cut  other  NASA  programs  in  order  to 
fund  the  launch  vehicle.  I  am  not  sure  you  want  us  to  do  that. 

Mr.  GoLDiN.  There  are  two  points  that  pertain  to  this  issue. 
Point  one  is,  there  is  a  national  launch  strategy  which  says  the  Ad- 
ministrator must  justify  any  payload  that  doesn't  involve  human 
interaction  going  on  the  shuttle.  So  we  are  trying  to  understand 
the  justification  for  putting  the  AXAF  in  the  shuttle. 

Secondly,  there  is  an  issue  brought  forward  in  the  scientific  com- 
munity that  we  are  trying  to  evaluate.  The  scientific  community 
indicated  that  the  productivity  of  the  AXAF  spacecraft  goes  from 
65  to  95  percent  if  you  put  it  on  a  Titan/Centaur.  However,  we  are 
very  concerned  about  budget,  and  we  have  not  yet  made  a  decision 
about  going  on  the  Titan  IV  and  leaving  the  shuttle;  and  we  are 
working  the  issue  right  now  in  real  time.  We  would  not  want  to 
jeopardize  the  overall  mission,  and  have  to  take  both  items  into  ac- 
count. 

Not  only  did  we  reduce  the  development  costs  and  hold  the 
schedules  of  the  first  launch  on  AXAF,  but  we  were  looking  at  a  $3 
billion  operations  and  maintenance  budget  on  AXAF,  and  now  we 
are  looking  at  a  budget  closer  to  $300  million.  So  we  have  reduced 
that  budget  by  $2.7  billion,  which  is  part  of  the  bow  wave  that  we 
are  all  concerned  about. 

I  am  very  proud  of  the  team.  We  have  done  something  very  bold 
that  we  haven't  done  before;  that  is,  we  have  looked  at  the  total 
life  cycle  costs  of  the  program  including  the  launch  costs.  But  I  also 
ask  you  to  consider  that  reducing  out-year  funding  of  $2.5  billion,  I 
think,  is  a  major  achievement  for  NASA. 
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HUBBLE  SPACE  TELESCOPE  OPERATIONS 

Mr.  Stokes.  On  page  RD3-21  the  Hubble  Space  Telescope  Oper- 
ations activity  is  carried.  You  are  requesting  $222,200,000  for 
Hubble  operations  in  1994.  What  is  the  total  cost  of  the  Hubble 
repair  mission,  and  do  we  understand  correctly  that  you  are  plan- 
ning to  fly  two  Hubble  repair  missions,  one  in  December  and  one 
next  year? 

Dr.  Huntress.  The  cost  of  the  Hubble  repair  mission  in  Decem- 
ber this  year  is  about  $251  million  in  total.  That  includes  the 
Corrective  Optics  Space  Telescope  Axial  Replacement  (COSTAR), 
which  is  to  repair  the  aberration  in  the  mirror;  the  Wide  Field 
Planetary  Camera  II  with  its  corrective  optics;  other  flight  hardware 
testing;  and  software.  Of  that,  about  $86  million  can  be  attributed  to 
repairing  the  optics. 

Mr.  Stokes.  Not  the  launch  cost,  though? 

Dr.  Huntress.  That  does  not  include  the  launch  costs. 

Mr.  Stokes.  When  are  you  going  to  fly? 

Dr.  Huntress.  Early  December — I  believe  December  3rd  or  4th. 

Mr.  Stokes.  Will  there  be  a  second  one  next  year? 

Dr.  Huntress.  We  are  examining  what  our  servicing  strategy  for 
Hubble  ought  to  be.  At  this  time,  we  have  a  fixed  schedule,  the 
flight  in  December  of  this  year  and  another  flight  in  1997.  This  was 
the  original  schedule  for  how  we  were  going  to  service  the  tele- 
scope. In  light  of  the  troubles  we  have  had  with  some  of  the  subsys- 
tems on  the  Hubble,  we  are  taking  a  look  at  the  possibility  that  we 
might  want  to  adopt  a  more  flexible  scheme  for  doing  the  Hubble 
servicing.  We  are  considering  a  planning  process  such  that,  if  we 
decide  that  we  want  to  do  something  within  a  year,  we  could  do 
that,  go  back  up  and  fix  the  telescope. 

Mr.  Stokes.  We  are  going  to  ask  you 

Mr.  Goldin.  Mr.  Chairman,  in  about  a  week  or  two,  I  am  going 
to  receive  a  final  report  from  a  special  advisory  panel  that  I  had 
convened  to  look  at  the  Hubble  servicing  mission  to  establish  the 
confidence  level  and  the  timeline  and  to  see  if  it  would  be  neces- 
sary to  have  a  backup  mission  available  in  case  we  could  not  com- 
plete all  that  activity.  I  expect  to  have  the  report  in  a  few  weeks, 
and  when  we  get  the  results,  we  will  make  it  available  to  the  Com- 
mittee. 

[The  information  follows:] 

Hubble  Servicing  Mission 

Attached  is  the  Report  of  the  Task  Force  on  the  Hubble  Space  Telescope  Servicing 
Mission. 
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1.   INTRODUCTION 

The  Task  Force  was  chartered  by  the  Administrator  of  NASA,  Daniel  S.  Goldin,  to 
review  all  aspects  of  the  first  Hubble  Space  Telescope  (HST)  servicing  mission 
scheduled  for  December  1993.    Mr.  Goldin,  in  a  letter  dated  26  January  1993  to  Dr. 
Joseph  F.  Shea,  Chairman  of  the  Task  Force,  stressed  the  "importance,  complexity, 
and  visibility  of  this  mission."   The  review  was  conducted  over  a  period  of  five 
weeks  (4  February  1993  through  9  March  1993)  and  centered  on  a  series  of 
informational  briefings  conducted  at  the  Goddard  Space  Flight  Center  (GSFC),  the 
Johnson  Space  Center  (JSC),  Lockheed  Missile  &  Space  Company  Headquarters,  and 
NASA  Headquarters.   The  members  of  the  Task  Force  are  listed  in  Appendix  1. 

HST  is  one  of  the  great  orbital  observatories  planned  by  NASA.    Launched  24  April 
1990,  HST  can  produce  exceptional  image  detail  for  bright,  high-contrast  objects  such 
as  nearby  star  clusters,  the  cores  of  galaxies,  and  solar  system  planets.   The  HST  has 
proved  to  be  an  extremely  valuable  scientific  resource  and  has  already  enabled 
several  major  discoveries. 

Despite  its  successes,  HST  has  experienced  a  series  of  problems  and  anomalies.   To 
correct  for  the  problems  and  restore  redundancy,  a  Space  Shuttle  crew  will  conduct 
the  first  servicing  mission  in  December  1993.    During  the  course  of  the  review,  it 
became  clear  to  the  Task  Force  that  this  mission  is  the  most  comprehensive  and 
challenging  on-orbit  servicing  mission  NASA  has  ever  attempted.   It  will  require 
more  extravehicular  activity  (EVA)  than  ever  before  planned  for  a  single  Space 
Shuttle  mission.   The  mission  has  three  basic  goals: 

•  Correct  for  spherical  aberration  of  the  primary  mirror. 

•  Reduce  the  observatory's  pointing  jitter. 

•  Restore  redundancy  in  key  systems. 

Many  of  the  servicing  tasks  are  complex  and  all  must  be  performed  in  a  limited 
amount  of  time.    During  this  time,  astronauts  will  be  asked  to  perform  the  following 
tasks: 

•  Install  an  optics  package  called  the  Corrective  Optics  Space  Telescope  Axial 
Replacement  (COSTAR). 

•  Install  a  replacement  for  the  current  Wide  Field/Planetary  Camera  (WF/PC  I), 
called  WF/PC  II. 

•  Install  two  or  more  sets  of  gyroscopes  and  associated  electronics. 

•  Replace  the  solar  arrays. 

•  Install  a  computer  co-processor. 

•  Install  a  repair  kit  for  the  Goddard  High  Resolution  Spectrometer  (GHRS). 

•  Replace  the  Magnetic  Sensing  System  #1  (MSS-1) 
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In  evaluating  the  effort  required  and  the  risks,  it  must  be  remembered  that  HST  was 
designed  for  servicing  and  is  therefore  more  compatible  with  crew  servicing 
requirements  than  any  other  satellite  produced  to  date. 
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2.    EVOLUTION  OF  HST  SERVICING  PLANS 

HST  was  designed  and  built  for  periodic  on-orbit  servicing.   The  current  plan  calls 
for  servicing  missions  roughly  every  three  years  throughout  the  course  of  HSTs  15 
year  life.   Critical  components  are  located  in  50  unique  types  of  orbital  replacement 
units  (ORUs).   The  ORUs  were  designed  for  easy  access,  removal,  and  replacement. 
In  addition,  225  feet  of  crew  translation  hand  holds  and  31  portable  foot  restraint 
receptacles  were  provided  on  the  surface  of  HST.   These  were  placed  to  allow  a 
servicing  crew  to  move  across  the  surface  of  the  satellite,  position  themselves  at  any 
servicing  location,  and  then  reach  the  ORUs  or  related  hardware. 

At  the  start  of  HST  development  in  1977,  all  HST  components  except  wiring, 
structure,  thermal  control  surfaces  and  heaters,  and  the  Optical  Telescope  Assembly 
optics  were  to  be  serviceable  on-orbit.    Early  plans  also  included  periodic  return  to 
Earth  via  the  Shuttle  for  full  refurbishment. 

In  1980,  however,  as  part  of  a  cost  reduction  program,  the  requirements  for  on-orbit 
serviceability  was  eliminated  for  a  number  of  components,  such  as  the  multiple 
access  traixsponder,  the  data  management  unit,  the  data  interface  units,  the  power 
distribution  units,  and  the  solar  arrays.   Four  years  later,  the  decision  was  made  to 
eliminate  ground  return  for  periodic  refurbishment  as  an  option.    This  decision  was 
based  on  unanswered  technical   concerns  regarding  the  impact  of  ground  retvirn  and 
relaunch,  many  of  which  still  exist  today.    As  an  example,  HST  has  strict 
contamination  control  requirements  which  are  necessary  for  successful  ultraviolet 
performance  and  which  would  be  difficult  to  maintain  during  ground  return  and 
servicing.   In  addition,  as  Shuttle-coupled  loads  increased,  the  predicted  mecharucal 
stresses  on  many  HST  primary  structural  elements  increased  to  the  point  that  fracture 
control  restrictions  limited  the  HST  to  a  single  launch.   Another  major  consideration 
was  the  significant  cost  of  ground  return.    Estimates  indicated  that  manpower  levels 
during  refurbishment  would  approach  those  experienced  during  HST's  initial 
development  far  exceeding  the  on-orbit  servicing  costs. 

Following  the  decision  to  eliminate  HST  ground  return,  an  effort  was  initiated  to 
significantly  upgrade  HST  on-orbit  serviceability.    By  that  time,  budget  constraints 
had  left  only  20  unique  ORUs  with  designs  allowing  complete  EVA  serviceability. 
EVA-compatible  aids,  such  as  captive  fasteners,  wing-tab  connectors,  tether  loops, 
alignment  decals,  and  cormector  maps,  were  added  to  the  design  of  an  additional  24 
ORUs.   This  set  of  redesigned  ORUs  is  now  referred  to  as  Block  II,  while  the  original 
set  of  20  ORUs  is  referred  to  as  Block  I.   A  third  category.  Block  HI,  is  composed  of 
six  ORU  spares  which  were  minimally  enhanced  to  support  EVA  serviceability. 
These  three  blocks  of  ORUs  have  decreasing  levels  of  EVA  compatibility,  but 
collectively  enhance  the  basic  serviceability  of  the  HST  design.    Table  2.1  below. 


REPORT  OF  THE  TASK  FORCE  ON  THE  HST  SERVICING  MISSION 
Evolution  of  HST  Servicing  Plans 


57 


provided  by  the  HST  Flight  Systems  and  Servicing  Project  lists  the  candidates  for 
repair  or  replacement  during  the  first  servicing  mission  and  their  block  designation. 


TABLE  2.1    PAYLOAD  COMPLEMENT  AND  PRIORITIES 


Item 

Priority 
Class 

Priority 
Sequence 

Block 

Solar  Arrays  (SA) 

1 

1 

Wide  Field/Planetary  Camera  II  (WF/PC 

II) 

1 

2 

Corrective  Optics  Space  Telescope  Axial 
Replacement  (COSTAR) 

1 

2 

Rate  Sensor  Unit-2  (RSU-2) 

1 

3 

Coprocessor 

1 

4 

RSU-3 

1 

5 

Hectronic  Control  Unit-3  (ECU-3) 

1 

6 

Coddard  High  Resolution  Spectrograph 
(CHRS)  Repair  Kit 

2 

7 

Magnetic  Sensing  System-1  (MSS-1) 

2 

8 

m 

ECU-1 

2 

9 

Fuse  Plug 

2 

9 

RSU-1 

2 

9 

MSS-2  Blanket 

3 

10 

N/A 

Although  design  compromises  were  made  which  reduced  the  EVA  serviceability  of 
certain  ORUs,  the  Task  Force  believes  that  in-orbit  serviceability  is  adequate  and 
lower  risk  than  ground  servicing.   Ground  return  should  be  considered  only  in  the 
event  of  equipment  failures  which  threaten  HST  and  cannot  be  remedied  by  on-orbit 
servicing. 
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3.    HST  SYSTEM  RELIABILITY 

HST  system  and  subsystem  reliability  is  one  of  the  key  issues  affecting  the  servicing 
missions.   To  effectively  plan  for  the  first  and  future  refurbishments,  the  source  of  the 
failures  and  the  failure  rates  must  be  understood  and  quantified.   To  understand  the 
consequences  of  management  decisions,  the  risks  should  be  quantified  and  assessed. 
Unfortunately,  the  original  reliability  specification  for  this  mission  was  very  loosely 
stated: 

"Orbital  Replacement  uiuts  either  individually  or  by  design  redundancy  shall 
have  a  minimum  of  2.5  years  on-orbit  operative  life." 

We  believe  that  failure  rate  tracking,  and  overall  assessments  of  risk  have  not  been 
adequately  performed.   Although  we  were  shown  some  recent  updates,  they  did  not 
include  confidence  levels  and  cumulative  probabilities.     Also,  the  cause  of  the  some 
of  the  failures  is  still  unknown,  raising  questions  about  the  viability  of  the 
replacements. 

The  HST  program  office  at  GSFC  established  a  position  of  not  testing  the  telescope 
redundancy  (side-A  versus  side-B)  on-orbit,  unless  the  benefit  of  the  testing 
outweighs  the  risk  of  switchover-induced  failures.   There  is  always  a  non-quantifiable 
risk  that  something  will  go  wrong  when  switching:  people,  procedures,  software, 
hardware,  etc.  Thus,  the  HST  program  lives  without  complete  knowledge  of  the 
health  of  various  HST  subsystems  and  individual  units. 

Informed  management  decisions  cannot  be  made  without  adequate  reliability 
assessments.    For  example: 

•  When  should  future  servicing  missions  be  planned  (which  should  be  based  on 
updated  ORU  failure  rates)?   What  are  the  confidence  levels  associated  with 
those  rates? 

•  What  is  the  confidence  that  the  replacement  units  will  fix  the  failure  problem? 

•  What  components  should  be  upgraded  for  use  in  later  retrofit  missions? 

•  Is  the  current  failure  rate  "normal"?   If  not,  what  should  be  inferred? 

•  What  are  valid  failure  rates  for  components  in  space  when  they  are  not  being 
used? 

•  What  mission  risks  (e.g.  risks  to  science  data-taking)  are  a  consequence  of 
these  failure  rates? 

•  Is  the  decision  to  not  turn  on  the  B  side  of  certain  subsystems  based  on  facts  or 
philosophy?  Note  that  the  status  of  these  subsystems  is  not  known,  nor  is  it 
planned  to  assess  them. 
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Regarding  individual  component  and  subsystem  failure  rates,  a  detailed,  on-going 
assessment  should  be  made,  based  on  all  information  available.   This  should  include 
an  assessment  of  the  following  effects  which  could  increase  or  decrease  failure  rates: 

•  The  impact  of  extensive  (up  to  9000  hours)  ground  testing. 

•  The  impact  of  "storage-on-orbit". 

•  The  impact  of  temperature  fluctuations. 

•  The  implications  of  knowing  that  certain  subsystems  have  already  survived 
launch,  and  hence  will  not  see  further  shock  or  vibration. 

Using  appropriate  statistical  inference  techniques,  confidence  levels  should  be 
established  and  used  by  Hubble  Program  management  in  both  planning  and 
operational  decisions.   The  risk  implications  should  be  included  in  top  level 
management  decisions. 

Regarding  the  specific  data  which  were  shown,  we  believe  the  rate  gyroscopes  and 
associated  electronics  have  shov^m  unacceptable  failure  rates  and  jeopardize  science 
mission  quality  although  we  see  little  danger  to  the  safety  of  the  spacecraft.   The 
originally  predicted  Mean  Time  Between  Failure  (MTBF)  rates  for  the  gyros  were 
predicted  to  be  14.5  years;  the  updated  HST  failure  rate,  based  on  actual 
performance,  is  now  estimated  to  be  3.8  years.   Except  for  the  computer  memory, 
which  is  being  augmented  with  more  reliable  components,  the  gyroscope  units  are 
the  least  reliable  element  on  HST.   We  therefore  recommend  that  all  gyroscope  units, 
including  the  mechanical  gyroscope  and  all  associated  electronics,  should  be  replaced 
as  soon  as  possible,  using  gyroscope  units  with  known  improved  reliability. 
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4.   REQUIREMENTS  AND  PLANS  FOR  THE  FIRST  SERVICING  MISSION 

The  first  HST  servicing  mission  is  designed  to  restore  the  full  scientific  capability  to 
the  spacecraft  and  to  ensure  the  telescope  systems  continue  to  function  and  produce 
quality  observations.   The  current  priority  of  the  various  repairs  has  been  divided 
into  two  categories  -  primary  and  secondary,  as  shown  in  the  following  table  (Table 
4.1)  provided  by  the  HST  Project,  Associate  Director's  Office.   The  primary  repairs 
are  those  which  are  necessary  for  the  mission  to  be  regarded  as  successful.   The 
secondary  objectives  will  be  met  as  time  and  resources  allow.   The  actual  mission 
plan  does  not  directly  follow  this  sequence  because  of  Shuttle  and  HST  limitations. 

Table  4.1   HST  First  Servicing  Mission  Fayload  Overview 


Failure/ Anomaly 

Cause 

Response 

Comments 

Category 

SpKeiical  Aberration 

Primary  mission  ground  to  wrong 
prescnption 

WF/POIII  and  COSTAR  with 
corrective  optics 

Correction  necessary  to  meet 
Level  I  requirements 

Primary 

Solar  Arrav  jitter 

Thermal  deformations  ot  arrav 
structure 

Solar  Arrav  11  v^th  thermal 
shielding  and  improved  mechanical 
design 

Solar  Array  experiencing 
deformations  outside  of  design 
envelope  causmg  unacceptable 
attitude  transient  mobon 

Primary 

Gyroscope  Failures 

Gyro  4  and  6:    genenc  problem  with 
Bendix  pulse  rebalance  loop  hybrid 
drcuib 

Gyro  6  motor  spindown:    random 
failure  of  spin  motor  power  phase- 
open  arcuit  most  likely  ongmating 
in  electronics 

Gyro  1  shutdown;   short  arcuit 

ongmating  m  ECU 

Retrofit  of  spare  rate  sensmg  units 
with  Teledvne  hybrids 

Changeout  of  RSU  2  and  3 

Changeout  of  ECU-3 

Changeout  of  RSU-1.  ECU-1  and 
fuse  plug 

3  of  6  gyros  necessary  to 
conduct  saence  mission 

5  gyros  follovrtng  first 
servicing  mission  increase 
failure  tolerance 

Change  out  of  RSU-3  already 
planned 

Investigation  not  yet  complete 

Primary 
Primary 

Primary 

Secondary 

DF-224  Memory  Unit 
Failures 

Memory  Unit  3:   open  of  plated 
through  hole  on  7  layer  board 

Memory  Unit  4:  failure  of  read/write 
enable  circuitry 

Augment  memory  with 
coprocessor/shared  memory  unit 

Coprocessor /shared  memory 
augmentabon 

Problem  believed  to  be  genenc 
board  problem 

Stress  cycling  of  spare  boards 
proved  tolerance 

Primary 

N/A 

GHRS  Low  Voltage 
Power  Supply 
Failure 

Intermittent  open  of  lug  solder  ioint 

Science  data  cross-strappmg  via 
relay  box 

Use  of  built  in  redundancy 
requires  switch  over  of  entire 
HST  data  management 

Secondary 

Magnetometer 
AnomaLes 

Intermittent  open  on  signal  path  of 
V2 

Replace  Magnet  Sensing  System  #1 

Attitude/thermally  induced 
Not  genenc  problem 

Secondary 

Gyro  Fuse  Derating 

Appears  to  be  improper  fusing  for 
gyro  power  circuits 

Under  review 

3.0  Amp  fuse  must  carry  2.0- 
2A  Amps  for  27  sec. 

N/A 
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The  requirements  and  order  of  priority  are  constamtly  changing,  given  the  extended 
mission  preparation  period  and  the  changing  status  of  the  observatory.   This 
instability  impacts  the  mission  preparation  and  mission  operations  training.    It  also 
places  an  additional  load  on  astronaut  and  support  team  training.    An  additional 
concern  is  the  escalating  nature  of  the  mission.   Starting  with  a  few  objectives,  the 
mission  has  grown  to  an  unprecedented  number  of  EVAs.   While  the  rate  of  failures 
is  not  unusual  for  a  spacecraft  of  this  complexity,  the  current  servicing  plans  include 
replacing  some  very  large  and  sensitive  ORUs. 

The  HST  Project,  the  integration  contractors,  and  the  mission  operations  personnel 
have  done  a  good  job  of  pre-mission  design  and  preparation  for  the  periodic 
servicing  of  HST  given  the  changing  servicing  philosophy  throughout  the 
development  of  the  program.   The  development  of  EVA  tasks,  tools,  and  support 
hardware  has  progressed  over  the  years  of  designing  and  building  the  HST.  The 
prelaunch  verification  of  the  tools,  including  fit-checks  to  the  flight  unit  and  manned 
thermal  vacuum  testing  and  the  planning  for  verification  prior  to  the  first  servicing 
mission,  has  been  methodical  and  adequate. 

Although  a  great  deal  of  planning  and  care  has  clearly  gone  into  contamination 
control,  the  Task  Force  is  concerned  about  the  possibility  for  contamination  of  HST 
optics  and  other  sensitive  systems  during  the  EVA.   Possible  sources  of 
contamination  include  the  EVA  suits  and  tools.   We  recommend  that  orbital  testing 
be  conducted  prior  to  the  servicing  mission  to  assess  potential  contamination  using 
such  techiuques  as  witness  plates. 

As  the  launch  nears,  there  is  the  potential  for  new  failures  which  could  change  the 
relative  priority  of  repairs  and  impact  mission  training  and  other  preflight  planning. 
New  failures  also  have  the  potential  to  overload  this  single  mission.   This  concern  is 
heightened  by  the  unknown  causes  of  some  of  the  existing  failures.   This  mission 
already  challenges  the  capability  of  the  Shuttle  and  crew.   In-depth  planning  for 
credible,  but  currently  uiiknown,  failures  is  required  to  prepare  for  this  flight. 

Past  EVA  history  suggests  that  complex  EVAs  often  encounter  unexpected  events 
which  can  significantly  alter  plans  and  time  lines.   This  experience,  coupled  with  the 
complexity  of  this  servicing  mission  strongly  suggest  the  need  to  plan  for  a  second 
servicing  mission.    A  second  mission  may  also  be  required  to  compensate  for  a 
greater  than  anticipated  failure  rate  following  the  iiutial  mission.   The  schedule  for 
the  next  planned  mission  may  have  to  be  accelerated  or  an  additional  mission  may 
need  to  be  inserted  to  maintain  the  telescope's  health  and  enable  the  continuing 
science  mission. 
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5.    MISSION  MANAGEMENT  AND  TRAINING 

The  HST  servicing  mission  is  the  most  complex  Shuttle  mission  ever  attempted.   The 
accompanying  mission  planning  and  training  also  are  quite  complex.    Mission 
preparation  activities  are  managed  by  the  Space  Shuttle  Program  within  the  Office  of 
Space  Flight.    Mission  planning  and  training  primarily  are  the  responsibility  of  the 
Johnson  Space  Center  with  support  from  the  Marshall  Space  Flight  Center.   The 
actual  mission  planning  and  training  are  accomphshed  by  a  large  team  composed  of 
members  from  these  two  Centers  and  from  the  HST  Program  Office  at  the  Goddard 
Space  night  Center.   The  Task  Force  commends  the  people  involved  in  this  mission 
for  the  tremendous  amount  of  work  they  have  already  done  in  preparation  for  this 
mission.   We  recognize  that  more  advanced  planning  and  effort  has  gone  into 
preparing  for  this  mission  than  for  almost  any  previous  Shuttle  mission. 

The  Task  Force,  however,  found  the  interfaces  between  the  organizations  involved  to 
be  numerous  and  confusing.   No  single  individual  was  charged  with  addressing  all 
of  the  issues  which  might  arise  during  mission  preparation  and  who  would  be  totally 
accountable  for  mission  success.   This  problems  appears  to  be  under  work,  however. 

In  response  to  criticism  by  various  review  teams,  a  mission  director  has  been 
assigned  by  NASA  Headquarters.   Effective  cooperation  between  the  Centers 
involved  in  this  mission  is  absolutely  essential  to  its  success.     A  more  complete 
distribution  of  these  data  could  result  in  a  better  overall  examination  of  the  options. 
There  should  be  no  reluctance  to  hear  proposals  based  on   shared  information;  it  is 
an  accepted  fact  that,  in  the  end,  a  decision  must  be  made  and  that  such  a  decision 
cannot  be  shared. 

A  chief  concern  of  the  Task  Force  is  the  amount  of  work  that  must  be  completed 
during  a  single  Space  Shuttle  mission.   The  mission  preparation  for  the  first  servicing 
mission  follows  the  standard  mission  planning  and  training  format  for  Shuttle 
missions  and  thus  places  much  of  the  work  in  the  last  year  prior  to  launch.   The 
training  and  operations  products  are  currently  on  schedule.   However,  the  number  of 
servicing  tasks,  the  telescope's  complexity,  and  the  large  size  and  numbers  of  ORUs 
to  be  repaired  or  replaced  make  the  first  servicing  mission  an  EVA  job  that  is 
unprecedented,  and  thus  strongly  indicate  that  pre-mission  planning  should  have 
begun  earlier  than  in  past  EVA  missions.   Given  the  mission's  complexity,  we  also 
recommend  that  back-up  crew  members  be  assigned  to  train  for  the  critical  mission 
tasks. 

Current  EVA  time  line  development  activities  indicate  that  four  or  possibly  five  days 
of  EVA  may  be  necessary  to  complete  the  objectives  of  this  first  servicing  mission.   In 
general,  we  find  the  current  EVA  time  lines  to  have  insufficient  slack.   The  EVA  time 
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required  has  increased  over  25  percent  during  February  alone.   In  addition,  some  of 
the  hardware  appears  to  be  behind  schedule  (e.g.,  COSTAR).   These  factors  raise 
concerns  about  the  viability  of  the  overall  schedule  and  further  support  the  need  for 
accelerated  mission  operations  preparation. 
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6.    PLANNING  FOR  ADDITIONAL  SERVICING  MISSIONS 

As  mentioned  previously,  periodic  servicing  of  HST  has  always  been  an  important 
element  in  its  15-year  life  cycle.    In  determining  servicing  requirements,  the  planners 
were  guided  by  the  following  basic  objectives: 

•  Upgrading  of  HST  instruments  to  enhance  science  capability 

•  Reboosting  of  HST  to  an  orbit  where  it  could  survive  the 
orbital  drag  created  by  a  worstose  solar  cycle 

•  Replacement  of  ORUs  based  on  predicted  degradation 

•  Replacement  of  failed  ORUs 

Once  ground  return  was  eliminated  as  an  option  in  the  mid-1980s,  planning  focused 
solely  on  an  on-orbit  servicing  approach.   In  order  to  predict  hardware  failures,  an 
extensive  performance  trend  program  was  developed.  The  data  it  produced  was 
used  in  setting  servicing  mission  payload  complements  and  time  lines.  The 
limitations  on  mission  planrung  were  as  follows: 

•  Availability  of  Shuttle  flights 

•  Capacity  of  the  Shuttle  payload  bay 

•  Limits  in  EVA  duration 

•  Availability  of  spare  ORUs 

Given  these  considerations,  a  servicing  plan  was  developed  early  in  the  HST 
program.   Table  6.1  provides  an  overview  of  that  plan. 

Table  6.1  HST  Lifecycle  Program  -  Prelaunch  Servicing  Scenario 


CATEGORY 

1993 

1996 

1999 

2002 

2005 

Instruments 

Ensure  WF/PC 

MICMOS 
STIS 

ARC 

To  be  determined 

De-orbit 

Solar  Cycle 

Reboost  if 
Shuttle 
capability 
allows 

Reboost 

Reboost  cntical 

Reboost  if  Shuttle 
capability  allows 

Planned  ORU 
Replacement 

Solar  Arrays 
Batteries 

Solar  Arrays 
Battenes 

Candidate  ORU 

Replacement 

include 

Gyros 

Tape  Recorders 

SI  C&DH 

FGS/FGE 

Reaction  Wheels 

Gyros 

Tape  Recorders 

DF224/DMS 

FSG/FGE 

Reaction  Wheels 

Transponder 

Gyros 

Tape  Recorders 
SI  C&DH 
Reaction  Wheels 

Gyros 

Tape  Recorders 

DF224/DMS 

FGS/FGE 

Reaction  Wheels 

Since  being  placed  in  service,  HST  has  encountered  a  series  of  unexpected  problems 
and  anomalies.   Of  these,  the  major  ones  (i.e.,  spherical  aberration  of  the  primary 
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mirror,  jitter  caused  by  Solar  Arrays,  and  abnormally  high  gyro  failure  rate)  were 
obviously  not  factored  into  the  original  planning  for  servicing  missions. 

The  need  to  correct  for  the  spherical  aberration  forced  changes  to  WF/PC  II  and  led 
to  the  creation  of  COSTAR.   In  addition,  it  pushed  the  schedule  for  the  first  servicing 
mission  from  Jui\e  1993  to  December  1993  and  the  second  mission  from  mid-1996  to 
early  1997.   The  scope  of  the  Space  Telescope  Imaging  Spectograph  (STIS)  and  Near 
Infrared  Camera  and  Multi-Object  Spectograph  (NICMOS)  instruments  was  also 
reduced  as  a  result.   The  requirement  to  replace  the  Solar  Arrays  on  the  first 
servicing  mission  because  of  the  jitter  they  are  causing  will  likely  accelerate  the 
installation  of  the  second  set,  but  no  additional  arrays  should  be  needed  over  the 
lifecycle  of  the  HST.   These  and  the  other  new  requirements  led  to  a  restructuring  of 
the  servicing  mission  plan  which  is  outlined  in  Table  6.2  below. 

Table  6.2  HST  Lifecycle  Program  -  Updated  Servicing  Scenario 


CATEGORY 

1993 

1997 

1999 

2002 

2005 

Instruments 

WF/PC  II 
COSTAR 

NICMOS 
STIS 

ARC 

To  be  determined 

De-orbit 

Solar  Cycle 

Reboost  if 
capacity 

Reboost 

Reboost  cntical 

Reboost  if 
capacity 

Planned  ORU 
Replacement 

Solar  Arrays 

Battenes 

Gyros 

Solar  Arrays 
Battenes 

Candidate  ORU 

Replacement 

includes: 

Coprocessor 
CHRS  mod 
Magnetometers 

Gyros 

Tape  Recorders 

DF224/DMS 

FSG/FGE 

Reaction  Wheels 

Transponder 

Gyros 

Tape  Recorders 
SI  C&DH 
Reaction  Wheels 

Gyros 

Tape  Recorders 

DF224/DMS 

FGS/FGE 

Reaction  Wheels 

Note:  Revisions  to  prelaunch  scenario  highlighted  with  italics 

Of  particular  concern  to  the  Task  Force  was  the  plarmed  interval  of  38  months 
between  the  first  servicing  mission  in  December  1993  and  the  second  in  January  1997. 
Current  planning  sees  three  options  in  the  event  that  the  distribution  of  failures  is 
worse  than  predicted: 

•  Develop  on-orbit  workarounds 

•  Reprioritize  replacement  cargo  on  the  second  servicing  mission,  thus  deferring 
lower  priority  fixes  or  instrument  upgrades;  and 

•  Fly  the  second  servicing  mission  earlier  than  planned  or  schedule  additional 
servicing  missions 
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The  Task  Force  feels  that  planning  for  the  next  servicing  mission  should  also  take 
into  account  the  possibility  that  the  first  mission  will  not  accomphsh  all  of  its 
objectives.   Given  the  complexity  of  the  first  mission,  such  an  outcome  is  not  seen  as 
remote.   Under  these  circumstances,  the  Task  Force  strongly  recommends  that 
planning  begin  inunediately  for  a  follow-on  servicing  nussion  to  be  undertaken  no 
later  than  six  to  twelve  months  after  the  first  mission.   The  purpose  of  this  mission 
would  be  to  complete  any  unfinished  tasks  and  to  correct  new  problems  and 
anomalies  which  may  develop. 
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7.   CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions 

1.  The  Hubble  Space  Telescope  (HST)  system  is  well  designed  to  meet  its  continuing 
mission  objectives.   This  design  includes  adequate  redundancy  within  the 
spacecraft,  a  satisfactorily  structured  repair  and  refurbishment  plan,  and  long-term 
science  upgrades.   We  judge  the  first  servicing  mission  to  be  feasible. 

2.  A  major  amount  of  in-depth  effort  has  been  put  into  this  mission  and  significant 
progress  has  been  made.  The  coordination  and  cooperation  among  the  Office  of 
Space  Flight,  the  Office  of  Planetary  Science  and  Astrophysics,  the  Goddard  Space 
Flight  Center,  the  Johnson  Space  Center,  and  the  Marshall  Space  Flight  Center  is 
especially  noteworthy. 

3.  The  mission  is  very  complex  and  contains  the  following  risks: 

•  The  EVA  time  line  is  very  tight  and  has  grown  about  259b  during  February. 

•  The  EVA  planning,  training  and  scheduling  is  late,  considermg  the  complexity 
of  the  time  line. 

•  The  management  structure  has  been  diffuse.   Recent  changes  are  encouraging, 
but  require  further  senior  management  attention. 

4.  The  schedule  of  all  activities  between  now  and  launch  has  inadequate  margin. 
The  principal  replacement  units  are  late  and  major  testing  still  remains. 

5.  The  component  failure  rate  is  worrisome: 

•  The  impact  of  failure  rate  on  risk  has  not  yet  been  adequately  assessed. 

•  Some  failures  are  not  yet  fully  understood. 

•  No  redundancy  remains  in  some  key  areas  (e.g.,  gyro  systems). 

•  The  recent  fine  guidance  sensor  anomaly  is  a  matter  of  concern. 

•  Additional  failures  before  the  servicing  mission  could  impact  the  planning 
schedule. 

6.  The  current  flight  plan  is  designed  solely  for  Orbiter  105.   This  limits  flexibility  as 
other  Orbiters  are  less  capable. 

7.  The  current  plan  does  not  include  verifying  the  operability  of  all  redundant  HST 
subsystems. 

8.  A  major  effort  has  been  applied  to  controlling  contamination.   Orbital  testing  is 
needed  to  assess  potential  contamination  from  EVA  suits  and  tools. 
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Recommendations 


1.  Focused  management  is  essential  to  this  mission.   The  recent  management 
changes  are  positive  and  must  be  sustained.   Close  senior  management  attention, 
including  formal  reviews,   must  be  continued  to  ensure  that  the  new  organization 
remains  effective. 

2.  Development  of  the  EVA  time  line  and  choreography,  including  contingencies,  is 
necessary  in  order  to  properlv  plan  the  entire  mission  and  should  be  accelerated. 
As  soon  as  the  time  line  is  available,  it  should  be  reviewed  by  senior 
management. 

3.  Training  for  the  mission  must  include  joint  integrated  end-to-end  simulations  of 
the  EVA  portions. 

4.  HST  recovery  and  return  to  Earth  should  not  be  considered  unless  repair  is  not 
achievable  on-orbit.   The  overall  risk  and  cost  of  the  return  and  refurbish  option 
is  not  otherwise  justifiable. 

5.  Assure  that  the  upgrades  to  the  Neutral  Buoyancy  Simulator  (e.g.,  Nitrox,  video 
and  RMS)  are  completed  in  time  to  support  the  joint  simulations. 

6.  Designate  and  train  a  backup  EVA  crew  member  now. 

7.  Ensure  that  the  current  plan  to  exercise  on-orbit  HST  repair  procedures  on  an 
earlier  Shuttle  flight  is  implemented.   This  should  include  the  use  of  witness 
plates  to  assess  potential  contamination  issues. 

8.  Reassess  priorities  of  the  repair  sequence.   Give  higher  priority  to  replacing  all 
gyroscope  units. 

9.  Plan  now  for  an  early  contingency  mission  to  cover  potentially  incomplete  tasks 
from  the  first  servicing  mission  or  additional  failures  on  the  spacecraft. 

10.  Conduct  a  quantitative  assessment  to  determine  the  risk  of  verifying  the  status  of 
all  subsystems  (both  A-  and  B-sides)  before  the  first  servicing  mission. 

11.  Conduct  an  integrated  assessment  of  contamination  control  procedures  and  plans 
for  the  HST  servicing  missions. 


REPORT  OF  THE  TASK  FORCE  ON  THE  HST  SERVICING  MISSION  15 

Conclusions  and  Recommendations 


69 

APPENDIX  A 

LETTER  FROM  THE  ADMINISTRATOR  OF  NASA  TO  DR.  JOSEPH  F.  SHEA 

DATED  26  JANUARY  1993 
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rVIASA 

National  Aeronautics  ana 
Space  Administration 

Washington.  D  C 
20546 

OHice  or  me  Administrator  January    26,     1993 


Dr.  Joseph  F.  Shea 

Professor  of  Aeronautics  and  Astronautics 

Massachusetts  Institute  of  Technology 

Room  33-213 

77  Massachusetts  Avenue 

Cambridge,  MA   0  213  9 

Dear  Dr.  Shea: 

The  Hubble  Space  Telescope  (HST)  has  already  proven  itself 
an   exceptional   astronomical   facility   providing   significant 
scientific  results  and  furthering  our  understanding  of  the 
universe  in  which  we  live.   Bubble's  scientific  accomplishments 
to   date   have   been   achieved   through   outstanding   teamwork 
overcoming  numerous  operations  and  scientific  problems,  the 
most  significant  being  the  spherical  aberration  of  the  primary 
mirror.   The  HST  was  originally  conceived  to  have  a  fifteen- 
year   lifetime,   achieved  through  planned  Shuttle  servicing, 
consisting  of  upgrading  science  instruments,  and  repairing  or 
replacing  failed  components.   The  first  planned  Hubble 
servicing  mission  will  correct  the  spherical  aberration  and 
other  problems  which  have  arisen  since  launch,  thereby 
providing  even  greater  scientific  return  in  the  future. 

The  servicing  mission  is  scheduled  to  be  flown  in  December 
of  this  year,  in  approximately  eleven  months.   New  problems, 
however,  continue  to  arise  on  Hubble  and  the  requirements  for 
the  servicing  mission  are  becoming  increasingly  ambitious  and 
complex.   Enclosure  1  shows  that  seven  systems /components  are 
priority  one  items.   This  implies  that  mission  success  requires 
their  successful  replacement  or  repair.   An  additional  six 
items  are  desired  to  be  replaced/repaired  as  time  allows, 
listed  as  priority  two.   The  mission  is  also  scheduled  for  a 
night  launch  and  will  involve  flying  and  operating  two  large 
IMAX  cameras,  one  in  the  payload  bay  and  one  in  the  cabin. 
Clearly,  this  is  a  demanding  mission. 

Given  the  importance,  complexity,  and  visibility  of  this 
mission,  as  well  as  the  visibility  of  the  problem  that  resulted 
in  the  primary  mirror  flaw,  a  number  of  teams  have  reviewed 
various  aspects  of  the  mission.  These  reviews  have,  for  the 
most  part,  been  accomplished  by  NASA,  focusing  on  various 
aspects  of  the  mission.  The  Hubble  Space  Telescope  is  truly  a 
national  asset  that  has  already  provided  tremendous  results  and 
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offers  the  potential  for  ever,  greater  discoveries  for  years  to 
come.   It  is  essential  that  this  first  servicing  mission  be 
planned  and  implemented  to  ensure  the  highest  probability  of 
success.   I  have  just  initiated  a  process  for  holding  mission 
reviews  of  certain  significant  flights  by  outside  experts  on  a 
regular  basis .   I  am  considering  identifying  the  Hubble 
servicing  mission  as  one  of  these  significant  flights  for 
review. 

It  appears  to  me  that  you  may,  as  Acting  Chairperson  of 
the  NASA  Advisory  Council,  be  the  appropriate  person  to  head 
the  Hubble  review.   In  order  to  make  the  final  determination  on 
the  wisdom  and  make-up  of  such  a  review,  I  invite  you,  and  any 
experts  you  wish  to  bring  with  you,  to  an  informational 
briefing  on  the  Hubble  repair  mission  on  February  4,  1993. 
After  that  meeting,  we  will  decide  on  the  appropriate  course  of 
action.   This  will  include  commencing  any  actions  necessary  to 
ensure  all  meetings  subject  to  the  Federal  Advisory  Committee 
Act  are  conducted  in  the  appropriate  manner. 

Considering  the  mission  is  scheduled  in  just  eleven 
months,  the  decision  to  begin  the  review  is  obviously  time 
critical,  since  any  changes  to  be  made  to  the  flight  to  ensure 
its  success  must  be  made  at  the  earliest  possible  date.   To 
promote  rapid  but  informed  decisionmaking,  at  the  February  4 
meeting  your  group  will  be  provided  the  results  of  past  reviews 
along  with  input  from  all  organizations  that  are  involved  in 
the  servicing  flight.   I  would  be  pleased  to  meet  with  you  to 
discuss  the  upcoming  meeting.   Please  feel  free  to  contact  me 
if  you  have  any  questions. 


Sincerely, 

Daniel  S .  Goldin 
Administrator 


Enclosure 


cc: 

AD/Kr.  Kolloway 
AH/Dr.  Fisk 
G/Mr.  Frankle 
H/Mr.  Lee 
I/Mrs.  Finarelli 
M/Gen.  Pearson 
S/Dr.  Huntress 
SZ/Dr,  Newton 
GSFC/100/Dr.  Klineberg 
JSC/AA/Mr.  Cohen 
JPL/180-904/Dr.  Stone 
KSC/CD/Mr.  Cricpen 
MSFC/DAOl/.'lr.  Lee 
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ENCLOSURE  1 

ITEM  Priority  Class 

Solar  Arrays  1 

Wide-Field  rl&.isirary  1 

Camera  II  (WF/PC  II) 

Corrective  Optics  Space  Telescope  1 

Axial  Replacement  (COSTAR) 

Replaceable  Serviceable  1 

Unit  (RSU  2) 

Co-processor  1 

Replaceable  Serviceable  1 

Unit  3  (RSU  3) 

Electronic  Control  Unit  3  (ECU  3)  1 

Goddard  High  Resolution  2 

Spectrograph  Repair  Kit  (GHRS) 

Magnetic  Sensing  System  1  (MSS  1)  2 

Electronic  Control  Unit  (ECU  1)  2 

Fuse  Plug  2 

Replaceable  Serviceable  2 

Unit  1  (RSU  1) 

Magnetic  Sensing  System  2  Blanket  (MSS  2)     2 
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TASK  FORCE  ON 
THE  HUBBLE  SPACE  TELESCOPE  SERVICING  MISSION 

Membership  List 

Dr.  Joseph  F.  Shea,  Committee  Chairman 

Adjunct  Professor  of  Aeronautics  and 

Astronautics 
Massachusetts  Institute  of  Technology 

Dr.  Eugene  E.  Covert 

Professor  of  Aeronautics  and 

Astronautics 
Massachusetts  Institute  of  Technology 

Dr.  Maxime  A.  Faget 

Chairman  of  the  Board 
Space  Industries,  Inc. 

Dr.  Richard  L.  Garwin 

IBM  Fellow 

IBM  T.  J.  Watson  Research  Center 

Dr.  George  J.  Gleghorn 

Maj.  Gen.  Ralph  H.  Jacobson  (Ret.) 

President  and  CEO 

The  Charles  Stark  Draper  Laboratories 

Dr.  Herbert  Kottler 

Head,  Aerospace  Division 
Massachusetts  Institute  of  Technology 
Lincoln  Laboratories 

Mr.  Edmund  Nowinski 

Prof.  Bradford  Parkinson 

Gravity  Probe  B 

Hansen  Experimental  Physics  Laboratories 

Stanford  University 

Mr.  Charles  Roth 

Mr.  Harris  Schurmeier 

Lt.  Gen.  Thomas  P.  Stafford,  USAF  (Ret.) 

Stafford,  Burke  and  Hecker,  Inc 

21 


74 


APPENDIX  C 


ACRONYM  LIST 


ARC  Advanced  Radial  Camera 

COSTAR  Corrective  Optics  Space  Telescope  Axial  Replacement 

DF-224  Support  Systems  Module  Onboard  Rockwell  Computer 

DMS  Data  Management  System 

ECU  Electronic  Control  Unit 

EVA  Extra  Vehicular  Activity 

FGE  Fine  Guidance  Electronics 

FGS  Fine  Guidance  Systems 

GHRS  Goddard  High  Resolution  Spectrograph 

GSFC  Goddard  Space  Flight  Center 

HST  Hubble  Space  Telescope 

JSC  Johnson  Space  Center 

MSEC  Marshall  Space  Hight  Center 

MSS  Magnetic  Sensing  System 

MTBF  Mean  Time  Between  Failure 

NASA  National  Aeronautics  and  Space  Administration 

NBS  Neutral  Bouyancy  Simulator 

NICMOS  Near  Infrared  Camera  and  Multi-Object  Spectograph 

ORU  Orbital  Replacement  Unit 

RSU  Rate  Sensor  Unit 

SA  Solar  Array 

SI  C&DH  Scientific  Instrument  Control  and  Data  Handling 

STIS  Space  Telescope  Imaging  Spectograph 

WF/PC  Wide  Field/Planetary  Camera 

WF/PC  II  Wide  Field/ Planetary  Camera  II 
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Mr.  Stokes.  For  the  record,  provide  us  with  total  cost  of  Hubble 
over  its  15-year  life,  the  total  life  cycle  costs.  Also,  what  was  the 
cost  of  the  development,  the  cost  of  operations  over  that  15-year 
period,  the  cost  of  repair  missions,  including  shuttle  launches,  and 
the  total  bill  in  all  respects? 

[The  information  follows:] 
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Hubbje  Total  Cost 

The  total  costs  for  the  15-year  HST  mission  are  estimated  at  6.8-7.2  billion  real-year 
(inflated)  dollars  The  table  below  shows  the  elements  of  this  estimate,  including  actuals 
through  FY  1993  and  range  estimates  for  FY  1994-2005,  rounded  to  the  nearest  $100  | 

million.   Inflation  is  assumed  at  about  4.5  percent.   The  estimates  for  shuttle  costs  assume 
six  flights,  with  costs  of  $40.1  million  FY  1994  dollars  per  marginal  flight.   The  range 
estimates  for  FY  1994-2005  reflect  current  point  estimates,  plus-or-minus  5  percent. 

RY  $B  Thru  FY  93 

Development  1.5 

Operations/Servicing  1.3 

Data  Analysis  .1 

Tracking  Support  .1 

Shuttle  .1 

TOTAL  3.1 

It  should  be  noted  that  the  Office  of  Space  Science  is  currently  assessing  its  total 
MO&DA  budget  requirements;  the  outcome  of  this  assessment  could  affect  the  projected 
ranges. 

The  HST  servicing  strategy  is  to  maximize  the  science  return  from  the  spacecraft  using 
four  shuttle  servicing  missions  at  about  three-year  intervals.   Having  established  an 
observatory  in  space,  each  servicing  mission  provides  new  instrumentation  that  is 
equivalent  to  a  new  small  mission,  utilizing  an  infrastructure  which  is  already  in  place. 
Although  the  repair  of  unanticipated  failures  is  part  of  the  servicing  strategy,  the 
installation  of  advanced  technology  instnunents  provides  the  potential  for  new  scientific 
discoveries  in  a  way  that  earlier  missions  could  not. 

Allocating  cost  to  the  four  planning  servicing  missions  is  difficult.   Non-hardware  cost  are 
not  easily  split  into  operations  versus  servicing;  some  project  personnel  may  perform  tasks 
to  support  operations  as  well  as  one  or  more  servicing  missions  on  the  same  day.    An 
approximation  (including  hardware  development  and  shuttle  launch  costs  in  millions  of 
real  year  dollars)  is  as  follows: 


FY  94-05 

Total 

1.5 

2.9-3.2 

4.2-4.5 

.6-.7 

.7-.8 

.1 

.2 

.3 

3.7-4.1 

6.8-7.2 

Mission 

Hardware 
160 

Other* 
90 

Shuttle 

38 

Total 

1993 

288 

1997 

200 

100 

46 

346 

1999 

100 

110 

50 

260 

2002 

100 

120 

57 

277 

*Non-hardware  items  such  as  mission  support,  ground  systems,  software,  test  and 
integration  costs. 
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ADVANCED  X-RAY  ASTROPHYSICS  FACILITY 

Mr.  Stokes.  Incidentally,  what  do  you  anticipate  the  annual  op- 
erating costs  of  AXAF  will  be? 

Dr.  Huntress.  Prior  to  the  restructure  this  year,  the  annual  op- 
erating costs  for  AXAF  were  projected  to  be  $175  million.  After  the 
restructuring,  they  are  projected  to  be  on  the  order  of  $60  million. 

WOODS  HOLE  science  STRATEGIC  PLAN 

Mr.  Stokes.  Mr.  Mollohan. 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman. 

What  is  the  status  of  the  science  strategic  plan  that  was  devel- 
oped at  Woods  Hole  in  1991? 

Dr.  Huntress.  Mr.  Mollohan,  as  you  are  aware,  in  1991  we  did  do 
a  strategic  planning  exercise  with  the  science  community  to  devel- 
op a  strategic  plan  for  the  space  sciences,  and  that  particular  plan 
assumed  7  percent  real  growth  in  the  Agency,  which  is  of  course 
quite  different  from  the  current  budget  situation. 

I  think  that  what  we  are  going  to  do  is  to  relook  at  the  strategic 
plan.  But  what  is  important  to  note  is  that  the  strategic  planning 
exercise  in  space  sciences  is  extremely  important;  we  will  be  get- 
ting the  community's  input  and  determining  what  our  plan  ought 
to  be  in  taking  NASA  forward  in  the  space  sciences. 

Mr.  GoLDiN.  When  we  restructured  the  science  activity  of  NASA, 
I  had  asked  the  NASA  Advisory  Council  to  take  a  look  at  how  we 
might  assure  ourselves  that  we  have  the  proper  advisory  structure 
and  continuity  for  the  strategic  planning  process,  which  we  believe 
is  critically  important.  That  panel  is  supposed  to  report  out  in 
early  summer  with  a  recommendation  on  how  we  could  provide 
that  integrated  overall  strategic  planning  now  that  we  have  three 
different  science  activities  going  on. 

The  other  thing  is  that  we  are  now  looking  at  a  budget  averaged 
over  a  five-year  period  that  is  a  little  less  than  inflation.  I  believe 
it  will  be  essential  to  reconvene  and  relook  at  our  strategic  plan- 
ning process  so  it  comes  in  line  with  the  budgets  that  we  have. 
However,  until  that  point  in  time,  we  are  giving  major  weighting 
to  the  priority  setup.  As  part  of  our  technology  package  proposal,  a 
number  of  the  programs  that  we  had  recommended  are  included  as 
potential  new  start  activities.  So,  we  are  trying  to  stick  with  the 
highest  priorities  at  the  present  time. 

Mr.  Mollohan.  But  they  are  an  investment  part  of  the  package? 

Mr.  GoLDiN.  Yes,  sir. 

Mr.  Mollohan.  I  don't  know  exactly  what  I  have  heard.  I  have 
heard,  no,  we  are  not  sticking  with  the  Woods  Hole  strategic  plan 
and,  yes,  we  are  sticking  with  the  Woods  Hole  strategic  plan. 

Mr.  Huntress.  Yes,  we  are  sticking  to  the  Woods  Hole  strategic 
plan. 

Mr.  Mollohan.  With  the  reduction  in  funding,  how  are  you 
doing  that? 

Dr.  Huntress.  I  broke  the  program  up  into  several  program  ele- 
ments— small,  low-cost  flight  programs,  and  another  queue  of 
medium-  and  large-cost  flight  programs.  I  don't  think  that  any  of 
our  disciplines  are  interested  in  changing  the  missions  they  would 
like  to  do.  But  I  think  that  we  may  have  to  readjust  the  queue  and 
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adopt  a  new  philosophy  as  to  how  we  do  that  queue,  because  the 
external  budget  environment  has  changed. 

Mr.  MoLLOHAN.  With  regard  to  priorities,  I  hear  you  do  intend  to 
follow  the  priorities  of  the  strategic  plan  developed  at  Woods  Hole? 

Dr.  Huntress.  That  is  true. 

Mr.  MoLLOHAN.  And  you  have  established  a  working  group  or  a 
commission — I  don't  remember  what  you  called  it — to  assess  how 
you  continue  to  coordinate  the  efforts  now  that  you  have  reorga- 
nized into  three  entities;  is  that  correct? 

Mr.  GoLDiN.  Yes.  The  NASA  Advisory  Council  has  been  tasked  to 
take  a  look  at  how  we  can  provide  continuity  so  that  we  speak  with 
an  integrated  voice  for  the  science  community. 

Mr.  MoLLOHAN.  Would  you  care  to  comment  on  what  could  be  ac- 
complished prior  to  their  conclusions? 

Mr.  GoLDiN.  We  are  holding  in  place  a  panel  looking  at  an  over- 
all NASA  program  in  science  until  we  come  up  with  a  plan  that 
would  be  better. 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Administrator. 

Mr.  Stokes.  Mr.  Chapman. 

Mr.  Chapman.  Mr.  Chairman,  let  me  wait  for  a  minute. 

MARS  MISSION 

Mr.  Stokes.  We  will  come  back  to  you  in  a  little  bit. 

On  page  RD4-7  under  the  planetary  programs  the  Mars  1994 
mission  is  detailed.  This  mission  was  designed  as  a  joint  effort  with 
the  Russians  and  was  originally  intended  to  fly  two  instruments 
aboard  a  third  Russian  Mars  lander.  However,  the  Russians  subse- 
quently decided  to  eliminate  the  third  mission. 

Is  it  correct  that  the  one  U.S.  instrument  will  now  be  flown  on 
each  of  the  remaining  two  Russian  landers? 

Dr.  Huntress.  Yes,  Mr.  Chairman,  that  is  true. 

Mr.  Stokes.  Is  the  $7  million  shown  in  1993  and  1994  the  total 
cost  of  this  mission? 

Dr.  Huntress.  Yes,  that  is  the  total  cost  of  the  mission  and  the 
two  instruments. 

GALILEO  OPERATIONS 

Mr.  Stokes.  On  page  RD4-12,  the  request  for  missions  operations 
data  analysis,  which  totals  $160,700,000  is  detailed.  The  amount  for 
Galileo  is  $57,600,000  600. 

What  is  the  total  additional  cost  for  the  Galileo  operations 
budget  resulting  from  a  failure  to  deploy  the  high-gain  antenna?  In 
other  words,  what  do  you  anticipate  it  will  cost  to  make  the 
changes  necessary  to  maximize  data  return  from  a  low-gain  anten- 
na? 

Dr.  Huntress.  It  is  approximately  $50  million  over  the  course  of 
the  mission. 

Mr.  Stokes.  Are  there  sufficient  funds  within  the  1994  request  to 
accommodate  the  planetary  operations  budget,  including  the  Gali- 
leo problem? 

Dr.  Huntress.  At  the  moment,  we  are  looking  at  the  total  Mis- 
sion Operations  and  Data  Analysis  budget  across  all  of  the  Office  of 
Space  Science  to  look  at  how  we  restructure  our  program  to  meet 
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the  fact  that  we  are  not  growing  in  this  area  as  fast  as  we  had 
originally  planned. 

If  you  look  at  the  budget  across  OSS,  you  will  find  that  it  is 
fairly  levelfunded  in  the  interest  of  trying  to  keep  operating  costs 
low  and  make  our  contribution  to  a  deficit  reduction.  At  the 
moment,  we  are  looking  at  how  we  are  going  to  achieve  this  across- 
the-board  in  OSS.  In  the  Office  of  Space  Science,  and  will  be  look- 
ing at  Galileo  at  the  same  time. 

Mr.  Stokes.  If  it  is  necessary  to  make  a  major  reduction  in 
NASA,  and  the  committee  applied  some  kind  of  a  general  reduc- 
tion to  the  space  science  budget,  would  any  of  that  reduction  be 
taken  from  the  $160  million? 

Dr.  Huntress.  We  would  have  to  look  across  the  board  whether 
it  would  apply  to  Missions  Operations  over  the  R&D  program. 

TOWARD  OTHER  PLANETARY  SYSTEMS 

Mr.  Stokes.  Page  RD4-15  under  planetary  research  and  analysis, 
the  Toward  Other  Planetary  Systems,  TOPS,  is  detailed.  The  re- 
quest is  for  $12,300,000.  This,  of  course,  is  the  new  name  for  the 
former  program  known  as  Search  for  Extraterrrestrial  Intelligence 
program. 

What  is  the  total  SETI/TOPS  program  from  its  inception  some 
six  or  seven  years  ago  to  completion,  total  cost? 

Dr.  Huntress.  We  will  have  to  get  that  for  you,  Mr.  Stokes. 

[The  information  follows:] 

Search  for  Extraterrestrial  Intelugence/Toward  Other  Planetary  Systems 

The  total  cost  for  the  Search  for  Extraterrestrial  Intelligence/Towards  Other 
Planetary  Systems  program  from  FY  1989  through  completion  is  in  the  range  of 
$125-135  million. 

Mr.  Stokes.  What  are  the  program's  expectations  in  terms  of 
percentage  of  likely  reception  of  an  extraterrestrial  signal? 

Dr.  Huntress.  That  is  a  very  difficult  number  to  calculate. 

Mr.  Stokes.  We  were  waiting  to  get  that  one. 

Dr.  Huntress.  I  wish  I  could  give  you  a  precise  number.  I  think 
we  all  recognize  that  the  probability  of  finding  a  civilization  might 
be  small,  but  if  we  were  ever  to  find  one,  it  would  be  a  monumen- 
tal discovery.  It  is  a  matter  of  trading  off  the  low  probability  versus 
the  result  that  one  might  get  from  it. 

Mr.  Stokes.  Mr.  Chapman. 

SPACE  STATION  REDESIGN 

Mr.  Chapman.  Mr.  Chairman,  thank  you.  I  apologize  for  my 
tardy  entry.  We  have  been  having  a  nuclear  defense  facilities  hear- 
ing next  door  in  my  other  subcommittee. 

I  want  to  welcome  the  witnesses  to  the  process. 

I  would  like  to  return  to  the  general  area  and  be  kind  enough 
not  to  let  me  repeat  anything  or  have  you  repeat  something  that  is 
already  part  of  the  record,  which  would  be  redundant  or  repetitive. 
I  understand  there  has  been  some  general  discussion  and  concern 
on  the  redesign  effort  of  the  station.  A  number  of  those  concerns, 
you  and  I  have  discussed  as  that  effort  is  ongoing. 
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Those  of  us  that  have  been  strong  supporters  of  the  space  station 
project  have  worked  hard  to  defend  Freedom  as  the  primary  vehi- 
cle for  a  re-designed  space  station.  Let  me  share  with  you  my  con- 
cerns about-not  so  much  the  technical  or  engineering  problems  but 
of  the  political  problems  we  may  have  in  attempting  to  do  what  the 
redesign  team  and  the  administration  want  to  do. 

I  know  your  desire  is  to  keep  a  vital  space  station  alive  and 
doing  science.  That  is  a  goal  we  share.  My  concern  is  whether  or 
not  a  major  departure  from  a  mature  design  on  as  short  a  fuse  as 
we  are  currently  working  with,  putting  engineering  and  fiscal 
ramifications  aside,  may  create  a  political  dilemma.  Generating  a 
confidence  in  the  Congress  in  a  redesigned  station  in  literally  a 
period  of  90  or  100  days  and  redoing  what  has  taken  us  many  years 
to  do  with  the  mature  design  of  Space  Station  Freedom  is  a  con- 
cern that  has  been  expressed  by  Members  of  both  sides  of  the  aisle. 
This  concern  is  shared  by  those  who  have  been  strong  supporters  of 
the  current  design  as  well  as  those  that  are  very  open-minded 
about  a  redesign. 

My  question,  Mr.  Goldin,  is  if  the  current  design  is  not  selected 
what  is  NASA's  plan  to  convince  a  skeptical  Congress  that  you  can 
do  in  90  to  120  days  what  has  taken  eight  years  to  do  with  Space 
Station  Freedom? 

Mr.  Goldin.  Let  me  take  the  first  question  and  that  is  to  say  I 
want  to  clarify  the  role  that  NASA  has  in  this  process.  We  have 
been  asked  to  look  at  three  designs,  which  we  are  going  to  do.  We 
are  coming  up  with  three  configurations — a  modular  configuration; 
the  Space  Station  Freedom  configuration,  scaled  back  perhaps 
more  in  management  than  anjrthing  else;  and  a  new  design.  We 
are  going  to  provide  cost  inputs  on  those  three,  and  we  are  going  to 
make  sure  that  the  right  cost  estimates  exist  for  what  it  would 
take  to  get  the  threshold  level  of  full  international  participation 
and  permanent  human  presence.  We  are  not  going  to  take  these 
numbers  and  put  them  in  a  corner  and  drive  them  towards  one 
point. 

I  hope  everyone  can  look  to  NASA  as  the  honest  broker  to 
present  data,  so  decisions  can  be  made.  The  Blue  Ribbon  Panel  will 
check  and  validate  the  cost  estimates.  There  are  a  number  of  mem- 
bers on  the  panel  that  will  do  a  cost  assessment  of  what  we  have, 
and  they  have  no  connection  to  NASA.  The  White  House  will  make 
the  decision. 

No  matter  what  happens  in  terms  of  what  configuration  is  select- 
ed, I  believe  that  the  existing  Space  Station  Freedom  design  and 
approach  is  going  to  be  a  much  sounder  approach  as  a  redesigned 
activity  because  of  the  management  concepts  we  are  looking  at, 
and  because  of  the  identification  of  requirements  that  don't  pertain 
as  much  to  the  science  as  to  the  internal  workings  of  the  station.  I 
believe  we  will  have  a  better  baseline  design. 

I  cannot  speculate  on  what  the  costs  are  going  to  come  out  to  be 
for  the  other  two  concepts.  I  wanted  to  make  sure  that  you  under- 
stood that  there  will  be  a  solid  database  for  all  three  concepts,  and 
we  will  not  just  present  one  little  aspect  of  it. 

Mr.  Chapman.  I  think  an  honest  broker  is  a  good  role  for  NASA 
as  these  alternatives  are  presented. 
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Can  we  have  your  assurance  that  if  in  the  design  alternatives 
that  are  presented  you  see  either  technical,  engineering  or  cost  im- 
pediments that  make  the  deal  "undoable,"  for  lack  of  a  better  way 
to  describe  it,  we  can  count  on  NASA  as  an  honest  broker  to  tell  us 
that  in  the  Congress? 

Mr.  GoLDiN.  We  will,  and  we  are  going  to  have  a  peer  review  of 
that.  We  are  not  just  going  to  be  able  to,  as  an  Agency,  do  it  our- 
selves. We  are  going  to  have  to,  in  front  of  the  public,  undergo  a 
peer  review  by  some  of  the  best  minds  in  this  country.  So  we  will 
provide  the  data  and  we  are  going  to  give  you  our  best  assessment 
of  what  we  believe. 

CRITICAL  DESIGN  REVIEW 

Mr.  Chapman.  Three  weeks  ago  when  you  and  I  had  an  opportu- 
nity to  talk,  you  indicated  that  the  critical  design  review  of  the  sta- 
tion would  continue. 

Does  that  effort  continue  at  NASA  now;  and  if  you  would,  de- 
scribe for  me  whether  or  not  there  has  been  any  alteration  in  that 
activity  in  light  of  the  redesign  effort  that  is  under  way. 

Mr.  GoLDiN.  The  CDRs  are  continuing.  We  are  not  initiating  any 
major  new  procurements  unless  they  are  critical  to  the  develop- 
ment of  a  specific  subsystem.  That  activity  is  on  hold,  but  the  CDR 
process  is  proceeding.  We  just  completed  a  CDR,  as  I  understand, 
at  NASA  Marshall  Space  Flight  Center.  The  CDR  for  work  package 
I  is  complete. 

Mr.  KoHRS.  Work  package  4  was  done  March  4  and  work  pack- 
age 2  will  be  done  Thursday,  May  6. 

Mr.  GoLDiN.  So  we  are  continuing  on  track  with  the  CDR  proc- 
ess. 

Mr.  Chapman.  Are  any  subsystem  CDR's  on  hold? 

Mr.  GoLDiN.  No.  All  the  CDR's  are  proceeding.  We  were  going  to 
hold  making  major  procurement  decisions  for  cutting  some  of  the 
actual  flight  hardware  pending  the  conclusion  of  the  redesign  proc- 
ess, but  we  are  proceeding  forward  with  the  CDR's. 

Mr.  Chapman.  Let  me  ask  you,  without  getting  into  specifics,  if 
there  are  any  surprises  at  this  point,  any  show-stoppers,  or  any- 
thing you  didn't  expect  in  the  CDR  process  to  date? 

Mr.  Goldin.  So  far,  I  don't  know  that  there  have  been  any  show- 
stoppers.  There  are  a  few  problems.  One  pertains  to  seeing  how  we 
could  get  a  backup  battery  to  the  present  one  and  trying  to  see  how 
we  can  bring  it  on  line  and  into  the  schedule.  I  don't  know  that  we 
have  had  any  major  show-stopper  appear  to  date. 

Mr.  Chapman.  As  far  as  show-stoppers,  have  any  of  the  problems 
that  you  would  expect  a  CDR  to  uncover  go  to  a  flaw  in  the  basic 
design  of  Space  Station  Freedom?  Is  there  anything  that  would 
cause  you  to  say  we  made  a  mistake  way  back  when  that  has  now 
been  carried  forward,  that  would  be  extremely  costly  or  take  a  long 
period  of  time  to  correct? 

Mr.  Goldin.  From  what  has  been  reported  to  me,  there  haven't 
been  any  major  show-stoppers.  I  might  ask  Dick  Kohrs  to  validate 
that. 

Mr.  Kohrs.  There  haven't  been  any. 
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Mr.  Chapman.  During  a  recent  redesign  briefing,  Dr.  Griffin  in- 
dicated that  the  current  station  cost  would  be  very  difficult  or  im- 
possible to  reduce  from  the  $16  billion  figure  to  $9  billion  without  a 
50  percent  reduction  in  non-hardware  activities. 

If  that  is  correct,  does  it  follow  that  it  would  be  impossible  to 
maintain  the  jobs  that  are  currently  in  the  program? 

Mr.  GoLDiN.  Well,  if  we  do  cut  the  costs,  there  will  be  a  reduction 
in  jobs.  I  don't  know  how  we  could  do  it  any  other  way. 

Mr.  Chapman.  Mr.  Chairman,  let  me  reserve  some  additional 
questions  for  later  and  yield  back  at  this  time. 

Mr.  Stokes.  Thank  you,  Mr.  Chapman.  Anjrthing  further,  Mr. 
DeLay,  at  this  time? 

Mr.  DeLay.  No,  sir. 

Mr.  Stokes.  This  might  be  a  good  time  for  us  to  break  for  the 
noon  lunch  hour.  We  will  resume  at  2:00  p.m.  this  afternoon  in 
Room  2358,  which  is  next  door. 

So  we  will  recess  now  until  2:00  p.m.  this  afternoon. 

[Recess.] 

HEADQUARTERS  STAFFING 

Mr.  Stokes.  The  committee  will  come  to  order.  Mr.  Administra- 
tor, I  understand  you  have  a  statement  you  would  like  to  make. 

Mr.  GoLDiN.  Yes,  sir.  I  believe  I  gave  some  incorrect  information 
this  morning.  I  referred  to  the  fact  that  headquarter's  head  count 
was  going  to  be  reduced  by  4.3  percent  in  1994.  That  is  not  correct. 
It  was  4.3  percent  in  1993.  We  are  projecting  for  1993  through  1995 
to  come  down  7.7  percent,  and  that  is  before  we  complete  the  roles 
and  mission  study  that  Jack  Dailey  is  performing  right  now.  So  I 
did  want  to  correct  my  statement  for  the  record. 

Mr.  Stokes.  All  right.  We  appreciate  that  very  much. 

GRAVITY  PROBE-B 

Mr.  GoLDiN.  Secondly,  I  stated  that  Gravity  Probe-B  was  going  to 
have  a  Program  Management  Council  review.  We  have  not  yet 
made  that  decision.  It  is  going  to  have  a  nonadvocate  review  and 
we  have  yet  to  make  a  decision  on  the  Program  Management 
Council,  so  again  I  wanted  to  correct  that  for  the  record. 

AERONAUTICS  PROGRAM 

Thirdly,  when  we  get  to  the  aeronautics  budget.  Dr.  Harris 
would  like  to  expand  upon  my  response  relative  to  the  aeronautics 
program,  and  at  an  appropriate  time,  we  would  like  to  bring  him 
forward  so  he  could  expand  on  that. 

Mr.  Stokes.  We  will  be  bringing  him  forward  at  the  appropriate 
time.  Anything  further  on  that? 

Mr.  GoLDiN.  No,  that  is  it. 

Mr.  Stokes.  Thank  you  very  much.  Off  the  record. 

[Recess.] 

LIFE  AND  MICROGRAVITY  SCIENCES  AND  APPLICATIONS 

Mr.  Stokes.  Let's  turn  to  life  and  microgravity  sciences  and  ap- 
plications on  page  RD5-1. 
Mr.  Harris,  how  are  you? 
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Mr.  Harris.  Mr.  Stokes. 

Mr.  Stokes.  Good.  The  request  is  for  $143,900,000  for  life  sciences 
and  about  $89,400,000  for  microgravity  science.  Before  I  read  a 
statement,  we  want  to  pose — and  it  will  take  a  little  for  us  to  devel- 
op this  for  you — I  want  to  acknowledge  that  there  are  some  Mem- 
bers of  Congress,  and  this  subcommittee,  who  feel  that  a  space  sta- 
tion's primary  purpose  is  human  physiology.  That  has  not  been  the 
emphasis  to  date  expressed  by  this  committee,  with  the  full  concur- 
rence of  our  Senate  counterparts. 

Recently  we  have  seen  a  change  which  you  expressed  earlier 
today  in  the  justification  of  human  physiology  and  that  is  of  medi- 
cal usefulness.  But  I  do  want  to  say  that  I  believe  this  new  admin- 
istration wants  to  build  a  space  station  which  primarily  gives  the 
United  States  a  crack  at  microgravity  research  that  will  enhance 
the  Nation's  competitiveness.  It  is  the  microgravity  experiments 
that  require  the  peak  power  requirements,  keeping  in  mind  that 
the  Germans  and  Japanese  are  primarily  looking  at  the  microgra- 
vity materials  field,  so  they  must  feel  also  that  it  is  important. 

When  you  look  at  the  line  item,  the  life  science  flight  experi- 
ments which  are  increasing  from  $81,089,000  to  $94,700,000  and 
compare  that  with  the  microgravity  flight  experiment  line  item 
which  is  decreasing  from  $155  million  to  $71  million,  we  see  what 
appears  to  be  a  change  in  priority. 

One  thing  we  would  like  to  work  on  with  NASA,  however,  is  a 
change  in  the  nomenclature  for  this  activity.  I  am  afraid  that  the 
title  "life  sciences"  is  causing  some  confusion,  because  there  are 
many  aspects  of  the  life  science  budget  which  the  appropriations 
committees,  and  particularly  the  Senate  committee,  strongly  sup- 
ports, including  all  the  cellular  biology  effort  and  the  biotech  work. 

On  the  other  hand,  as  you  know,  the  appropriations  committees 
have  not  been  supportive  of  the  human  physiology  aspect  of  the  life 
science  budget  owing  to  the  simple  fact  that  its  purpose  has  been 
larfely  to  extend  the  duration  of  human  flight  in  order  to  prepare 
for  moon  and  mars  mission,  which  this  committee  has,  for  more 
than  three  or  four  years,  suggested  is  simply  not  in  the  budget 
cards. 

So  perhaps  one  way  of  recasting  the  life  science  nomenclature 
would  be  to  think  more  in  terms  of  nonliving  versus  living  activi- 
ties, but  whatever  we  come  up  with,  some  substitution  for  life  sci- 
ences is  important  because  it  is  causing  too  much  confusion. 

And  I  would  appreciate,  Mr.  Administrator,  any  thoughts  you 
might  have  on  this. 

Mr.  GoLDiN.  With  regards  to  terminology,  we  will  take  that  chal- 
lenge. We  inside  of  NASA  today  communicating  with  each  other 
have  been  having  a  problem  in  the  terminology.  Forget  about  the 
philosophy.  I  use  the  term  "biomed"  for  physiology  activities  and  I 
use  "life  sciences"  for  the  cellular  activities.  But  we  need  a 
common  set  of  terminology  and  we  will  certainly  take  that  as  an 
action.  And  I  think  it  is  a  very  appropriate  action  because  it  will 
clarify  our  situation. 

I  also  want  to  say  that  we  believe  we  have  to  have  microgravity 
as  part  of  the  program,  and  I  think  there  is  an  explanation  for  the 
dollar  value  and  I  would  like  to  ask  Mr.  Allison  to  address  that  in 
the  general  terms  and  then  Dr.  Holloway  in  more  specific. 
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Mr.  Stokes.  Be  pleased  to  hear  from  both  of  you. 

Mr.  Allison.  What  basically  happened  from  1993  to  1994  in  life 
sciences  flight  experiments  and  microgravity  flight  experiments 
was  that  we  took  reductions,  directed  by  Congress,  which  were  very 
heavy  in  life  sciences,  also  in  microgravity.  The  space  station  and 
supporting  efforts  by  that  time  had  been  put  into  the  technology 
package. 

We  came  way  down  in  microgravity  in  1993  on  the  station  facili- 
ties, put  that  money  into  a  reserve  and  were  going  to  apply  that 
reserve  in  1994  to  offset  planned  costs.  In  life  sciences,  it  is  up 
quite  a  bit  from  1993  to  1994  because  we  have  added  the  MIR  mis- 
sion. There  is  an  increase  of  about  $23  million  there  for  the  MIR 
mission.  So  it  is  not  quite  apples  to  apples  but  it  is  a  little  better 
than  it  looks. 

Mr.  HoLLOWAY.  I  would  like  to  address  both  the  budgetary  as 
well  as  the  conceptual  area  that  you  brought  up.  In  the  budgetary 
area,  you  have  already  heard  that  outlined  and,  of  course,  the  over- 
all approach  to  the  budgetary  problem  this  creates  is  that,  as  the 
Space  Station  comes  back  on  line  within  the  technology  package, 
there  should  be  some  restoration  so  that  we  hope  that  in  June  we 
will  be  able  to  address  the  problems  that  exist  with  regard  to  look- 
ing at  that  budget  and  looking  at  past  years  and  looking  at  future 
years.  But  that  really  comes,  as  was  suggested  by  the  earlier  re- 
marks, out  of  the  technology  package. 

On  the  other  hand  of  the  operation,  I  think  the  need  to  make 
clear  distinctions  is  one  that  we  very  heavily  support  within  the 
new  office  in  that  we  see  one  purpose  in  the  scientific  purpose  of 
the  office  to  encourage  the  development  of  laboratory  experimental 
sciences  in  using  the  unique  facilities  that  are  available  from  the 
two  elements  in  space  having  to  do  with  absolute  vacuum  and 
more  importantly,  the  zero-G  microgravity  condition. 

And  in  that,  one  of  the  central  organizing  conceptual  themes 
that  we  see  that  is  going  to  stretch  across  our  various  divisions  has 
to  do  with  looking  at  fluid  dynamics  in  zero-G,  both  important  in 
living  matter  and  in  the  various  microgravity  sciences,  and  that  we 
will  see  an  emphasis  on  experimentation  on  both  sides  of  that. 

Of  course,  some  of  the  biotechnology  does  have  to  do  with  living 
material  in  that  some  of  the  cell  systems  are  alive,  and  some  of  the 
protein  and  protein  crystal  growth  experiments  also  in  the  biotech- 
nology are  not  alive. 

So  we  will  take  the  challenge  of  trying  to  find  some  language 
that  more  clearly  conveys  that  to  you,  but  we  appreciate  in  the 
new  office  the  distinction  that  you  draw. 

We  think  that  some  of  the  work  that  needs  to  be  done  on  what 
Mr.  Goldin  just  called  the  biomedical  side  needs  to  be  undertaken 
not  only  because  it  has  something  to  do  with  extending  duration  in 
space,  but  because  there  are  essential  and  critical  questions  to  be 
answered  in  areas  like  bone  demineralization  that  have  implica- 
tions for  health  on  earth  and  understanding  fundamental  health 
phenomena. 

Pursuant  to  that,  within  that  area,  with  the  help  of  Congress  last 
year  and  the  leadership  of  Congress,  there  has  been  a  portion  of 
our  budget  that  has  been  allotted  to  NIH,  NASA  jointly  so  that 
with  their  peer  review  and  their  scientists,  in  anticipation  of  that 
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superb  group  of  scientists  that  are  a  part  of  NIH,  we  have  been 
able  to  enlarge  the  basic  input  into  that  program  and,  in  a  sense, 
leverage  NASA's  effort  by  utilizing  another  effort  that  is  also  sup- 
ported by  the  government  to  advance  our  capacities  in  these  areas. 

So  number  one,  we  would  like  to  take  the  challenge.  We  appreci- 
ate the  fact  that  the  opportunity  that  is  afforded  is  one  in  which 
we  can  do  some  experiments  that  will  allow  us  to  look  both  at  tech- 
nologies that  are  exciting  in  materials,  in  fluid  dynamics  and 
flame,  but  also  to  look  at  exciting  findings  on  the  biologic  side  that 
have  applications  to  earth. 

When  we  have  had  the  experience  of  working  for  a  period  of 
time  in  zero-G  in  a  space  station,  we  also  will  have  probably  an- 
swered the  question — in  fact,  I  can  almost  assure  you — we  would 
have  answered  the  question  which  is  really  critical  to  the  explora- 
tory. That  is,  can  human  beings  survive  productively  in  low  zero-G 
or  do  we  have  to  build  some  kind  of  artificial  gravity,  in  the  more 
distant  future,  if  we  launch  some  sort  of  exploratory  effort. 

So  those  are  very  much  the  spirit  of  the  efforts  that  we  are  talk- 
ing about  and  that  we  are  thinking  about.  So  we  appreciate  your 
challenge  and  hope  we  can  meet  it. 

Mr.  Stokes.  I  appreciate  your  answer  to  that.  An3rthing  you 
wanted  to  add,  Mr.  Administrator? 

Mr.  GoLDiN.  Well,  I  wanted  to  just  add  the  fact  that,  in  recogni- 
tion of  the  difficult  financial  times  that  the  Nation  is  in  right  now, 
and  in  recognition  of  the  fact  that  we  are  not  ready  to  launch  a 
mission  to  Mars,  we  have  terminated  the  Space  Exploration  Office 
at  NASA,  and  we  have  studies  going  on  in  at  a  very  low  level  in  a 
planning  sense. 

So  I  also  want  to  point  out  that  our  primary  objective,  the  objec- 
tives to  bring  back  technology  to  Earth,  the  secondary  objective 
that  we  will  get  out  of  doing  our  primary  objective  is,  at  some  point 
in  the  future,  we  will  have  that  understanding.  So  I  wanted  it 
made  very  clear  that  that  is  where  we  are  going  and  that  is  our 
priorities. 

RUSSIAN  EXPERMENT 

Mr.  Stokes.  We  appreciate  that.  Do  we  understand  correctly  that 
included  within  the  $81,089,000  for  1993,  there  is  $10  million  for 
the  Russian  experiment? 

Dr.  Hollow  AY.  Actually,  it  is  slightly  more  than  $10  million,  I 
think,  for  MIR.  In  the  Life  Sciences,  it  is  $25  million. 

Mr.  Stokes.  Did  you  give  us  a  different  figure? 

Mr.  Allison.  In  Flight  Experiments  in  Life  Sciences,  the  request 
is  $94.7  million  in  FY  1994,  and  in  that,  there  is  $25  million  for  the 
MIR  mission;  that  is  an  increase  from  1993  of  $23  million. 

Mr.  Stokes.  The  question  is  for  fiscal  year  1993. 

Mr.  Allison.  There  is  only  $2  million  in  1993  for  the  MIR  mis- 
sion. 

Mr.  Stokes.  Did  you  have  a  conversation  a  few  days  ago  with  Mr. 
Malow? 

Mr.  Allison.  Yes,  I  did. 

Mr.  Stokes.  Did  you  tell  him  10  at  that  time? 
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Mr.  Allison.  I  told  him  $10  million  and  I  told  him  later  I 
thought  that  the  write-up  in  the  book  was  correct. 

Mr.  Stokes.  So  what  is  in  the  book  is  correct? 

Mr.  Allison.  Yes,  it  is. 

Mr.  Stokes.  That  is  what  we  need  to  know. 

Dr.  Holloway,  why  don't  you  go  through  that  paragraph  with  us. 
Is  it  also  correct  that  within  the  $94,700,000  requested  for  life  sci- 
ence flight  experiments  in  1994,  that  $25  million  is  dedicated  to  the 
Russian  missions? 

Mr.  Allison.  Yes. 

Dr.  Holloway.  That  is  correct. 

Mr.  Stokes.  What  is  the  total  number  of  dollars  dedicated  in  all 
fiscal  years  to  the  Russian  shuttle,  MIR  experiments  under  the  life 
sciences  and  microgravity  budgets? 

Mr.  Allison.  $88  million  for  the  MIR  mission. 

Mr.  Stokes.  Now,  is  that  split  between  the  two  disciplines? 

Mr.  Allison.  It  is  split  between  Life  Sciences,  Microgravity,  and 
Spacelab  Mission  Management. 

Dr.  Holloway.  Both  will  be  included  in  that.  There  are  micro- 
gravity  experiments  to  be  flown. 

Mr.  Stokes.  We  need  to  know  the  split  numbers. 

Mr.  Allison.  For  Life  Sciences,  it  is  $49  million;  for  Microgra- 
vity, it  is  $16  million;  and  for  Spacelab  mission  management,  it  is 
$23  million.  And  those  total  all  years,  sir. 

Mr.  Stokes.  For  sake  of  comparison,  why  don't  you  give  us  infor- 
mation about  how  much  was  dedicated  to  the  United  States  Micro- 
gravity  Lab  (USML)  number  one  mission  which  flew  last  April  and 
how  much  is  dedicated  to  USML  two  mission. 

Mr.  Allison.  I  would  have  to  go  through  and  add  that  up.  Could 
I  provide  that  for  the  record. 

Mr.  Stokes.  Sure,  for  the  record. 

[The  information  follows:] 

United  States  Microgravity  Laboratory 
UNITED  STATES  MICROGRAVITY  LABORATORY  (USML)  MISSION  COSTS 

[Dollars  In  millions] 


Microgravity  sciences 115  80 

Life  sciences 5  7 

Mission  management 30 38 

Total 150  125 

Note:  USML-2  is  not  just  a  reflight  of  USML-1.  Two  new  experiments  tiave  been  added  and  upgrades  are  planned  to  ottiers.  The  cost  for 
microgravity  sciences  for  llSML-2  is  lower  than  for  USML-1  because  some  basic  hardware  paid  for  and  flown  on  USML-1  will  be  re-flown  on 
USML-2. 

Mr.  Stokes.  Now,  are  there  any  plans  for  a  USML  three  mission? 

Dr.  Holloway.  At  the  present  time,  within  the  budget  that  you 
see  displayed  there,  there  is  not.  We  are  hopeful  that,  as  we  see  the 
restorations  that  come  out  of  a  Space  Station  decision,  we  will  ac- 
quire more  of  that  run-out  budget,  and  we  will  see  a  restoration  of 
that  mission.  That  is  the  overall  purpose  in  the  planning,  but  it  is 
not  there  within  these  cuts. 
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Mr.  Stokes.  By  the  way,  is  what  we  have  been  calling  the  USML 
two  mission  now  been  renamed  the  United  States  microgravity 
payload  one  mission? 

Dr.  Hollow  AY.  No,  I  don't  think  so.  Not  to  my  knowledge. 

Mr.  Stokes.  Dr.  Holloway,  the  agreement  that  Congress  had  with 
NASA  was  that  the  USML  missions,  of  which  there  were  originally 
intended  to  be  three,  was  that  these  missions  would  be  strictly 
United  States  microgravity  payloads  with  no  foreign  participation. 

Have  we  changed  that  arrangement? 

Dr.  Holloway.  To  my  knowledge  we  have  not. 

Mr.  Stokes.  In  connection  with  the  Russian  missions  on  human 
physiology  missions  in  general,  as  you  know,  the  committees  have 
been  concerned  that  these  activities  lack  appropriate  external  peer 
reviews.  In  connection  with  the  upcoming  shuttle  MIR  mission,  we 
understand  that  that  concern  was  also  raised  by  NASA's  own  life 
sciences  advisory  subcommittee;  is  that  correct? 

Dr.  Holloway.  The  principal  question  that  was  raised  was 
whether  or  not  the  experiments  that  were  going  to  be  flown  on  the 
MIR  shuttle  missions  were  going  to  get  reviewed  properly.  At  that 
time,  I  happened  to  chair  that  committee,  the  AMAC  committee, 
and  we  set  up  an  Aerospace  Subcommittee  to  do  review  for  that. 
The  fact  is  that  the  mission  to  date  has  not  sufficiently  developed 
in  terms  of  the  completion  of  the  agreements  with  the  Soviets  so 
that  there  are  explicit  things  to  review.  One  of  the  things  I  can 
assure  you  of  is  that  we  will  see  that  review  is  carried  forward  and 
that  appropriate  external  review  is  done  for  all  things  that  are 
flown. 

Mr.  GoLDiN.  Mr.  Chairman,  might  I  add? 

Mr.  Stokes.  Sure,  Mr.  Goldin. 

Mr.  Goldin.  One  of  the  reasons  we  formed  this  new  office  was  to 
bring  focus  to  this  whole  subject  of  microgravity  and  life  sciences. 
Peer  review  is  very,  very  important  and  we  recognize  we  have  to  do 
more  towards  that  end,  and  we  will. 

Mr.  Stokes.  The  committees  are  in  the  process  of  preparing  a 
letter  directing  NASA  to  revisit  the  experimentation  selection  for 
this  mission  as  soon  as  possible  and  to  institute  a  peer  review  proc- 
ess for  the  mission.  So  I  assume  we  can  expect  to  have  your  coop- 
eration on  that. 

Dr.  Holloway.  Absolutely. 

earth  observing  system 

Mr.  Stokes.  On  page  RD6-7,  request  for  the  Earth  Observing 
System  is  detailed.  NASA  is  asking  for  $322,700,000  in  1994,  an  in- 
crease of  approximately  $60  million  above  the  1993  estimate.  Iden- 
tify yourself  for  the  record  for  us. 

Dr.  TiLFORD.  Dr.  Shelby  Tilford. 

Mr.  Stokes.  I  note  that  on  page  RD6-9  under  changes  from  the 
fiscal  year  1993  budget  estimate,  there  is  no  explanation  or  even 
mention  of  the  reduction  that  Congress  is  forced  to  make  because 
of  1993  budget  constraints.  That  is  the  reason  that  the  paragraph  is 
there. 

Can  you  tell  us  why  there  is  no  explanation  concerning  what 
happened  to  the  $45  million  reduction? 
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Dr.  TiLFORD.  There  have  been  a  number  of  activities,  sir,  that 
have  taken  place  over  the  past  two  years  with  respect  to  the  EOS 
program.  If  you  remember,  we  proposed  the  program  as  a  $17  bil- 
lion program.  When  it  was  submitted  two  years  ago,  at  the  recom- 
mendation of  the  Appropriations  Committees,  there  was  an  $11  bil- 
lion program  presented. 

This  year,  as  part  of  the  NASA  effort  to  look  at  how  we  might 
further  reduce  this  system  and  maintain  much  of  the  science,  we 
went  through  a  complete  rescoping,  which  you  know  as  the  "red 
team-blue  team"  effort.  And  during  this  process,  we  removed  an 
additional  $3  billion  out  of  the  program.  There  were  a  number  of 
activities  that  took  place  in  order  to  reduce  the  $3  billion  out  of  the 
total  EOS  program  through  the  year  2000.  We  would  be  glad  to 
walk  through  that  in  detail  or  provide  that  to  you  separately.  Es- 
sentially, the  main  things  we  did  is  we  reduced  the  complexity  of 
some  of  the  spacecraft  so  that  we  could  use  a  common  spacecraft 
approach.  We  deleted  the  High  Resolution  Imaging  Spectrometer 
(HIRIS)  instrument,  which  was  a  very  high  resolution,  many-chan- 
nel instrument  from  the  program  on  the  basis  that  LANDSAT-VII 
and  LANDSAT-VIII  were  now  going  to  be  a  part  of  the  U.S.  pro- 
gram. We  reduced  the  number  of  data  products  by  about  80  percent 
from  what  we  had  originally  planned  to  have  available  at  launch 
to  the  point  where  we  reduced  that  to  absolutes  in  terms  of  things 
that  we  needed.  We  left  in  the  possibility  that  these  might  be  rein- 
stated later  after  we  better  understood  the  data  reduction. 

We  had  a  number  of  small  reductions.  There  is  a  slight  amount 
of  increased  risk  in  the  program.  We  went  to  a  different  parts  ap- 
proach. So,  we  went  through  a  whole  series  of  exercises  in  reducing 
the  program  by  about  $3  billion  from  the  program  you  saw  last 
year. 

Mr.  Stokes.  We  may — I  want  to  walk  you  through  a  little  rnore 
of  this  and  we  may  be  a  little  redundant  to  some  degree,  but  it  is 
important  for  us  to  get  it  on  the  record  in  this  way. 

The  total  cost  of  the  Earth  Observing  System  was  reduced  from 
$17  billion  to  $11  billion  as  part  of  the  1992,  1993  exercise.  Is  the 
$11  billion  still  the  working  number  or  has  EOS  been  reduced  on 
the  order  of  $8  billion? 

Dr.  TiLFORD.  It  has  been  reduced  to  the  $8  billion. 

Mr.  Stokes.  At  the  $8  billion  level,  what  has  to  come  out  of  the 
program  as  we  see  it  before  us  today? 

Dr.  TiLFORD.  From  the  $11  billion  program  to  the  $8  billion  pro- 
gram, it  is  those  series  of  things  that  I  just  described  that  have 
come  out  of  the  program.  That  is,  we  removed  HIRIS,  we  cut  down 
on  data  products,  we  went  to  a  common  spacecraft  by  after  the 
first  AM-1  platform,  we  went  to  a  common  parts  list.  We  reduced 
the  amount  of  funding  to  this  and  a  whole  series  of  smaller  things. 

Mr.  Stokes.  Are  there  any  plans  to  reduce  it  any  further? 

Dr.  TiLFORD.  Not  at  the  present  time,  sir.  We  have  a  design-to- 
cost  approach.  In  fact,  in  developing  the  instruments,  our  approach 
is  that,  since  this  is  a  long-term  data  collection  process,  we  will 
work  to  ensure  that  the  instruments  are  developed  and  delivered 
on  cost  and  unless  for  any  particular  instrument,  with  the  excep- 
tion of  one,  if  that  instrument  doesn't  make  it,  then  we  would  prob- 
ably fly  without  it. 
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The  program  is  designed  to  cost.  We  have  reduced  significantly 
the  number  of  instruments;  we  originally  were  planning  to  fly 
about  30  different  instruments  on  the  various  spacecraft.  Today  we 
are  looking  at  only  flying  20  instruments.  We  do  have  contribu- 
tions from  Japan,  Canada,  European  Space  Agency  and  perhaps  we 
will  have  one  more  from  Japan. 

So  at  the  present  time,  we  are  not  today  looking  at  any  other  re- 
ductions. If  we  want  to  meet  the  requirements  for  the  uncertainties 
described  by  the  Intergovernmental  Panel  on  Climate  Change 
(IPCC),  we  believe  the  parameters,  based  upon  understanding  those 
78  different  uncertainties  that  the  IPCC  has  described,  we  think 
this  does  a  reasonable  job  of  doing  that,  although  there  are  gaps  in 
the  program  or  will  be  gaps  for  some  of  the  measurements  that  are 
currently  going  on  today. 

LANDSAT  PROGRAM 

Mr.  Stokes.  On  page  RD6-19,  the  budget  includes  $59,100,000  for 
the  LANDSAT  program.  Do  I  understand  correctly  that  the  total 
cost  to  NASA  for  this  program  is  $411  million  and  that  is  only  for 
the  ground  portion? 

Dr.  TiLFORD.  That  is  correct,  sir. 

Mr.  Stokes.  How  much  is  the  DOD  contribution  to  the  program 
in  total? 

Dr.  TiLFORD.  For  the  base  program,  as  we  have  described  today, 
and  this  is  just  a  duplicate  of  the  LANDSAT-VI  program,  the  con- 
tributions by  DOD  are  almost  identical  to  those  for  NASA.  They 
are  well  over  $400  million.  As  I  say,  they  are  providing  the  develop- 
ment of  the  fundamental  instrument.  We  are  providing  everything 
associated  with  the  ground  system. 

This  does  not  include  the  High  Resolution  Multi-Spectral  Imager 
(HRMSI)  instrument,  which  is  the  five-meter  pointing  instrument 
which  is  capable  of  stereo  observations.  That  is  not  included  in 
these  two  numbers  that  you  see. 

Now,  most  of  DOD's  funding  will  be  spent  in  development  and 
launch  of  the  systems.  Most  of  NASA's  money  will  be  spent  over 
the  duration  of  the  program  in  a  sense  that  this  includes  the  oper- 
ation cost,  data  reduction  and  data  distribution,  as  well  as  the  ar- 
chiving over  the  period  of  the  LANDSAT- VII  lifetime. 

SPACE  RESEARCH  AND  TECHNOLOGY 

Mr.  Stokes.  The  table  suggests  that  the  exploration  technology 
program  and  the  exploration  missions  studies  program  has  been 
eliminated,  as  has  the  in-space  technology  experiment  program.  I 
am  sorry.  We  need  to  turn  to  space  research  and  technology  budget 
for  a  moment. 

Change  players  again. 

Mr.  Reck.  Greg  Reck. 

Mr.  Stokes.  Okay,  Mr.  Reck.  On  page  RD7-1,  NASA  is  request- 
ing $298,200,000  for  space  research  in  1994.  The  table  suggests  that 
the  exploration  technology  program  and  the  exploration  missions 
studies  program  has  been  eliminated  as  has  the  in-space  technology 
experiment  program.  However,  the  latter  shows  up  now  under  the 
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research  and  technology  base.  Also,  the  space  automation  and  te- 
lerobotics  activity  has  been  deleted. 

And  within  the  $298  million  requested,  are  any  activities  being 
carried  from  those  line  items  showing  no  funding  in  1994? 

Mr.  Reck.  The  Space  Technology  Program  was  restructured  in 
FY  1993  to  consolidate  and  build  along  a  new  program  structure 
that  we  felt  was  more  closely  aligned  with  our  customers.  In  doing 
that,  the  Exploration  Technology  Program  that  was  shown  in  1992 
was  broken  into  several  pieces  but  was  also  reduced  in  the  1993 
budget.  In  fact,  none  of  that  program  that  is  shown  in  FY  1993 
under  Exploration — or  in  1992  under  Exploration  Technology  is 
currently  carried  in  the  1994  budget. 

We  have  automation  and  telerobotics  technologies  that  are  in- 
cluded in  the  Civil  Space  Technology  Initiative  Program,  and  it  is 
identified  in  the  more  detailed  breakout  on  the  following  pages. 
But  the  Telerobotics  Program  that  is  shown  in  FY  1992,  I  believe, 
also  included  the  Flight  Telerobotics  Servicer,  if  that  is  correct, 
Gary. 

Mr.  Allison.  Yes,  it  is. 

Mr.  Reck.  And  that  program  was  terminated  by  that  year. 

Mr.  Stokes.  Excuse  us  just  a  moment.  We  are  looking  at  page  7, 
RD7-1.  Is  the  only  thing  being  carried  for  1994  space  automation 
and  telerobotics,  is  that  the  only  thing  there  for  1994? 

Mr.  Reck.  There  is  automation  and  telerobotics  activities  that 
are  carried  in  the  FY  1994  column  under  the  Civil  Space  Technolo- 
gy Initiative  Program. 

Mr.  Stokes.  Is  that  your  only  line  item? 

Mr.  Reck.  At  this  point,  that  is  the  only  line  item  that  we  have 
for  automation  and  telerobotics.  There  are  some  fundamental  tech- 
nologies associated  with  controls,  virtual  reality  systems  and  sen- 
sors that  could  also  be  applied  to  telerobotics  that  are  included  in 
the  information  and  controls  element  under  the  R&T  base  that  is 
up  above,  but  that  is  very  fundamental  research. 

The  focused  activities  we  have  in  automation  technologies  and  in 
telerobotics  technologies  are  included  in  the  line  that  I  mentioned, 
and  if  you  look  further  at  the  breakout  of  that  Civil  Space  Technol- 
ogy line  on  page  RD7-18,  you  will  see  a  line  there  that  is  identified 
as  Operations  Technology. 

And  in  fiscal  1994,  the  budget  line  is  identified  as  $40  million. 
There  are  telerobotics  and  automation  activities  included  in  that 
line  and  so  that  is  where  they  are  located. 

Mr.  Stokes.  What  is  the  amount? 

Mr.  Allison.  $12.7  million,  sir. 

Mr.  Stokes.  Let's  turn  to  commercial  programs  for  a  moment. 

Mr.  Allison.  Sorry.  I  made  a  mistake.  There  is  $32  million  in 
1994. 

Mr.  Reck.  That  is  for  both  automation  and  telerobotics? 

Mr.  Stokes.  Total  of  $32  million? 

Mr.  Allison.  Yes,  sir. 

Mr.  Stokes.  All  right.  We  will  have  to  switch  people  again,  I 
guess.  We  are  going  to  another  section  here. 

Mr.  Reck.  No.  I  am  still  here. 

Mr.  Allison.  This  automation  and  robotics  area  could  be  aug- 
mented, Mr.  Chairman,  through  the  Tech  Package  also. 
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Mr.  Stokes.  Right.  But  you  don't  know  how  much,  right? 
Mr.  Allison.  No,  sir,  not  now. 

COMMERCIAL  EXPERIMENT  TRANSPORTER 

Mr.  Stokes.  All  right.  Let's  turn  to  commercial  programs  for  a 
moment.  On  page  RD8-1,  the  request  for  this  activity  is  $172  mil- 
lion. On  page  RD8-9,  there  is  a  statement  in  the  middle  of  the  page 
that  suggests  that  both  Spacehab  and  the  Comet  programs  are  pro- 
ceeding successfully. 

Now,  that  statement  was  written  within  the  last  four  to  six 
weeks,  but  what  troubles  us  is  that  we  understand  that  statement 
is  not  correct,  that  the  Comet  program,  for  example,  is  in  serious 
trouble.  It  continues  to  be  troubling  that  the  agency  seems  to  be 
reluctant  to  want  to  level  with  us  about  these  overruns. 

What  was  the  total  cost  estimate  for  the  Comet  program? 

Mr.  Reck.  The  total  cost  estimate  was  $85  million.  We  now  un- 
derstand, as  a  result  of  difficulties  associated  with  the  integration 
of  the  vehicle  that  have  resulted  in  a  delay  in  the  first  launch  of 
that  vehicle,  that  additional  costs  are  being  incurred.  In  this  pro- 
gram, our  management  structure  is  different  from  many  other 
NASA  programs,  in  that  we  are  managing  the  COMmercial  Experi- 
ment Transporter  (COMET)  program  through  the  CSTAR,  which  is  a 
Center  for  the  Commercial  E)evelopment  of  Space  (CCDS).  We  have  a 
grant  with  CSTAR,  and  under  that  grant  agreement,  CSTAR  runs  a 
consortium  which  involves  three  companies  that  are  involved  in  this 
program.  So,  it  is  in  many  respects  an  arm's  length  relationship, 
which  is  a  new  way  of  doing  business  for  us. 

As  a  result,  we  don't  work  directly  with  the  contractors  in  that 
program  but  rely  on  CSTAR  for  management.  CSTAR  has  been  ac- 
cumulating data  on  the  cost  associated  with  the  delays  and  the 
problems  in  integration,  and  is  providing  that  information  to  us. 
We  are  in  the  process  now  of  evaluating  that  information  and 
asking  CSTAR  to  identify  options  and  alternatives  for  us  to  deal 
with  what  does  appear  to  be  an  increase  in  cost. 

Mr.  Stokes.  Let  me  ask  you  this.  Is  the  overrun  now  about  $33 
million? 

Mr.  Reck.  Yes,  $33  million  for  the  total  program.  That  would  in- 
volve the  first  three  flights  of  the  vehicle.  The  overrun  estimate 
that  we  have  received  from  CSTAR  for  the  first  launch  at  this 
point  is  $13  million  in  order  to  accomplish  the  first  launch,  of 
which  about  $5.5  million  is  actual  overrun  costs  to  date.  But  the 
estimate  of  the  additional  costs  that  would  be  incurred  before  the 
first  flight  would  raise  the  overrun  at  that  point  to  $13  million  for 
the  first  flight. 

Mr.  Stokes.  We  also  understand  that  Space  Industries,  Incorpo- 
rated, which  is  the  prime  contractor,  recently  halted  work  on  the 
program.  Is  that  correct? 

Mr.  Reck.  That  is  correct,  the  week  before  last. 

Mr.  Stokes.  Mr.  Administrator,  this  program  is  beginning  to 
sound  like  so  many  of  the  others  that  we  have  had  discussions 
about,  and  that  is,  it  goes  to  the  whole  core  of  not  simply  being 
managed  correctly.  The  justifications  would  suggest  that  this  pro- 
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gram  is  coming  along  fine,  and  I  would  be  interested  in  knowing 
when  you,  as  administrator,  first  heard  the  program  was  experienc- 
ing difficulty. 

Mr.  GoLDiN.  About  a  week  ago,  and  at  that  time — was  that  about 
a  week  ago  that  you  came  up  to  my  office? 

Mr.  Reck.  Right,  right. 

Mr.  GoLDiN.  And  at  that  time,  I  asked  that  the  people  from  the 
Office  of  Advanced  Concepts  and  Technology  (OACT)  go  collect  the 
data.  I  was  informed  of  this  arm's  length  relationship  and  the  fact 
that  the  contract  had  been  set  up  that  way  a  number  of  years  ago, 
that  NASA  could  not  just  jump  right  in  and  get  directly  to  the  con- 
tractors as  we  would  be  assuming  full  liability  for  that.  So  they  are 
going  to  collect  the  data  and  I  told  them  to  get  back  to  me  very 
soon  because  we  are  expending  money.  I  believe  that  when  we  see 
the  data,  if  the  data  looks  like  it  does  as  described,  we  will  immedi- 
ately trigger  the  "yellow  light  system"  and  make  a  decision  on 
what  we  are  going  to  do  with  this  program  and  then  come  back  to 
you.  But  I  was  informed  about  a  week  ago  of  it. 

Mr.  Stokes.  Notwithstanding  that  you  have  this  arm's  length 
type  of  arrangement  or  transaction,  nonetheless,  we  still  wind  up 
paying  the  bill. 

Mr.  GoLDiN.  That  is  if  we  continue. 

Mr.  Stokes.  Right. 

Mr.  GoLDiN.  The  overrun  is  projected  to  be  $33  million  over  the 
three  flights,  and  what  I  have  asked  the  OACT  people  to  look  at  is 
what  are  the  various  possibilities  with  one  or  two  flights  because 
we  just  can't  afford  to  have  a  program  with  an  overrun  with  that 
percentage  and  to  be  credible.  So  they  will  be  bringing  the  data  to 
the  administrator.  I  am  going  to  then  ask  Jack  Dailey,  who  is  the 
procurement  czar  at  NASA,  to  look  at  it  and  come  back  with  a  spe- 
cific recommendation,  and  we  will  so  inform  the  Congress. 

Mr.  Stokes.  A  total  of  $22,800,000  has  been  provided  for  Comet 
in  1993.  Is  that  sufficient  to  meet  the  1993  launch  date,  and  when 
is  that  date? 

Mr.  Reck.  It  would  not  be  sufficient  with  the  overrun  that  is  pro- 
jected. If  we  maintain  the  launch  date,  it  will  not  be  sufficient  to 
reach  that  launch.  That  way  it  would  require  the  $13  million  that 
we  had  indicated  in  additional  funds  in  order  to  launch  in  1993. 

Mr.  Stokes.  The  basic  guideline  NASA  uses  for  reprogrammings 
is  to  take  the  money  from  within  the  area  that  is  affected.  In  other 
words,  if  more  money  is  needed  for  Comet,  it  must  come  from  the 
commercial  programs  line  item.  Is  that  correct? 

Mr.  Reck.  That  is  correct.  It  would  have  to  come  from  another 
commercial  program.  There  are  alternatives  that  might  be  avail- 
able in  this  case.  There  is  private  capital  that  has  been  invested  by 
the  companies  that  are  involved  in  the  program.  They  are  partici- 
pants with  CSTAR  in  this  activity. 

One  alternative  might  be  for  them  to  assume  some  additional  re- 
sponsibility for  these  overruns.  Another  would  be  to  adjust  the 
launch  date,  which  is  another  possibility,  or  to  change  the  require- 
ments associated  with  the  first  launch  and  there  are  some  options 
that  might  be  available  in  terms  of  the  first  launch  configuration. 
So  we  are  trying  to  understand  what  those  alternatives  represent 
in  terms  of  cost. 
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Mr.  Stokes.  But  now  your  adjustment  of  the  launch  date  will  not 
in  any  way  be  able  to  ameliorate  the  cost  overrun? 
Mr.  Reck.  No,  not  if  it  is  still  in  1993. 

SPACEHAB  PROGRAM 

Mr.  Stokes.  What  is  the  future  of  the  Spacehab  program? 
$66,500,000  has  been  requested  for  that  activity  in  1994  and  that 
will  drop  to  $23  million  in  1995.  Again,  you  indicate  that  the  Space- 
hab program  is  proceeding  successfully.  What  about  the  program's 
future  since,  as  we  understand  it,  NASA  does  not  intend  to  make  a 
commitment  to  buy  additional  space? 

Mr.  Reck.  We  have  not  made  that  commitment  at  this  point.  Our 
commitment  is  for  two-thirds  of  the  locker  space  that  is  available 
in  Spacehab  over  a  total  of  six  flights,  and  so  that  means  we  would 
have  responsibility  to  purchase  200  equivalent  locker  spaces. 

Our  first  flight,  which  is  about  a  month  from  now,  is  nearly  full 
in  terms  of  subscription.  The  second  flight  is  as  well.  However,  a 
goal  of  this  program  was  for  Spacehab  to  sell  the  additional  100 
locker  spaces  to  commercial  users.  Unfortunately,  the  commercial 
users  have  not  come  forward,  and  with  the  exception  of  one  locker 
space,  none  of  the  remaining  100  have  been  sold. 

So  we  are,  again,  looking  at  alternatives  at  this  point  to  adjust 
the  NASA  requirements  to  ensure  that  we  use  our  space  effectively 
and  fly  Spacehab  with  a  full  complement  of  lockers  filled  as  quick- 
ly as  possible.  So  we  are  examining  what  arrangements  we  can 
make  with  Spacehab  and  negotiate  under  the  contract  to  consider 
moving  our  payloads  forward.  So  that  would  be  one  way  of  accom- 
modating that  to  ensure  that  NASA  flies  its  200. 

However,  we  still  have  the  remaining  issue  of  not  having  those 
100  lockers  filled.  And,  again,  we  have  to  work  with  Spacehab,  con- 
sider what  the  alternatives  may  be  there. 

It  was  an  effort  to  try  to  commercialize  space  and  to  make  space 
available  to  commercial  users  via  the  SSDA  agreement  with  Space- 
hab, but  so  far  the  commercial  part  of  the  program  has  not  been 
successful. 

NASA  may  have  additional  requirements,  but,  again,  we  need  to 
consider  if  that  is  what  we  want  to  do  in  utilizing  this  asset  and  we 
have  not  made  that  decision  at  this  point. 

Mr.  Stokes.  What  are  some  of  your  options  there  in  that  respect 
in  terms  of  the  100  users? 

Mr.  Reck.  With  respect  to  the  100  lockers,  the  options  would  be 
to  consider  whether  we  have  additional  payloads  that  we  would 
like  to  fly  to  utilize  that  space.  However,  our  concern  right  now  is 
centered  around  the  third  flight  of  Spacehab  where  we  have  now 
planned  for  at  least  30  locker  equivalents  and  120  would  be  avail- 
able. We  are  considering  whether  or  not  to  move  our  payloads  for- 
ward from  subsequent  flights  to  fill  that  remaining  space,  and  at 
the  same  time  we  need  to  work  with  Spacehab  to  understand  what 
happens  if  no  additional  commercial  payloads  come  forward. 

Mr.  Stokes.  I  guess  when  you  look  at  the  action  of  the  commit- 
tees in  Congress,  we  have  fulfilled  our  full  commitment  in  terms  of 
1994,  1995,  and  everything  we  look  at  at  this  juncture  gives  indica- 
tion in  fact  that  Congress  may  have  to  put  up  additional  money. 
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And  the  question  is  whether  we  should  do  that,  whether  we 
should  pull  down  or  pull  back  from  it  at  this  point.  Any  comment 
on  that? 

Mr.  Reck.  I  think  that  is  a  very  real  consideration  and  that  is 
exactly  what  we  are  looking  at  as  well.  Assuming  that  no  addition- 
al commercial  payloads  come  forward  in  Spacehab,  we  need  to  de- 
termine exactly  what  and  how  NASA  might  use  that  asset.  Under 
the  terms  of  the  arrangement,  we  can  fly  our  200  payloads  or 
locker  equivalents  and  not  carry  it  any  further  and  that  would  ful- 
fill our  commitment.  Or  we  could  consider  an  alternative,  which  is 
to  use  the  asset  if  that  is  in  the  best  interest  of  the  Government.  So 
those  are  the  options  that  we  need  to  consider  at  this  point. 

Mr.  Stokes.  Mr.  Administrator,  do  you  have  any  comment  in  this 
area? 

Mr.  GoLDiN.  Yes.  I  believe  that  this  is  an  area  that  is  precisely 
along  the  lines  that  I  spoke  about  when  we  talked  about  the  re- 
forms. I  think  this  is  an  area  where  we  have  to  have  candid  conver- 
sations with  our  contractors  and  our  employers,  and  the  intention 
of  this  was  to  have  a  solid  commercial  venture. 

I  don't  believe  it  is  going  to  be  in  the  interest  of  the  U.S.  Govern- 
ment if  we  just  privatize  the  Spacehab  where  the  Government  is 
100  percent  of  the  customer.  So  we  are  going  to  have  to  work  with 
the  Spacehab  people  and  see  if  there  is  any  way  that  NASA  could 
help  them  get  commercial  payloads  because  that  was  the  intent. 

If  we  can't  get  commercial  payloads,  I  don't  think  the  Govern- 
ment ought  to  be  in  the  business  of  subsidizing  a  venture  that 
doesn't  pan  out.  But  we  do  have  an  obligation  to  work  with  them  to 
see  if  we  could  help  them  get  some  more  commercial  payloads  and 
we  will  do  that.  But  if  we  get  to  a  point  where  we  cannot  make 
that  happen,  I  think  it  is  appropriate  to  fish  or  cut  bait. 

AERONAUTICAL  RESEARCH  AND  TECHNOLOGY 

Mr.  Stokes.  We  appreciate  the  comments  from  both  of  you  in 
this  area.  We  now  turn  to  aeronautical  research  and  technology. 
We  need  to  change  players  again.  Dr.  Wes  Harris.  This  is  the  aero- 
nautical research  and  technology  area  where  NASA  is  requesting 
$1,020,700,000  in  1994.  That  represents  a  major  increase  above  the 
1993  level  of  $865  million. 

I  think  the  committee  would  applaud  this  increase,  and  I  would 
hope  to  protect  it  at  all  cost  regardless  of  what  our  allocation  is, 
because  we  think  aeronautics  is  one  of  the  last  industrial  areas 
that  this  nation  still  enjoys  a  lead. 

I  am  wondering  if  there  are  additional  potential  funds  for  aero- 
nautics within  the  technology  package  carried  under  the  1994  $2.3 
billion  request  for  the  space  station  program. 

Mr.  Harris.  There  are  several  potentials  within  that,  Mr.  Chair- 
man, including  initiatives  that  may  lead  to  the  establishment  of 
our  technology  institutes,  one,  at  the  Langley  Research  Center  in 
Hampton,  Virginia;  another  at  the  Ames  Research  Center  in  Mof- 
fett  Field,  California.  The  Langley  resource  would  be  focused  on 
aeronautics;  of  the  Ames  Research  Center  at  Moffett  Field  would 
focus  on  information  sciences. 
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HIGH  SPEED  RESEARCH 


Mr.  Stokes.  On  page  RD9-16,  under  the  systems  technology  pro- 
grams, the  high-speed  research  budget  increases  from  $116,995,000 
to  $187,200,000.  What  will  be  the  1995  and  1996  numbers  for  that 

line  item? 

Mr.  Allison.  In  1995,  Mr.  Chairman,  it  is  $236  million  and  in 
1996,  it  is  $251  million. 

Mr.  Stokes.  Would  you  break  out  for  the  record  the  dollars  in 
1993  and  1994  for  that  line  item  by  center? 

[The  information  follows:] 

High  Speed  Research  Program 

The  estimated  Center  distribution  of  the  High  Speed  Research  program  in  FY 
1993  and  FY  1994  is  provided  below  in  millions  of  dollars: 


FY  1993  FY  1994 


High-Speed  Research  Total . 

Ames  Research  Center 

Lewis  Research  Center 

Langley  Research  Center 

Headquarters 

Goddard  Space  Flight  Center 

Jet  Propulsion  Laboratory 


117.0 

187.2 

11.3 
71.0 
33.1 

23.9 
90.7 
70.3 

0.6 
04 

2.3 

0.6  

PHASE  I  AND  PHASE  II  EFFORTS 

Mr.  Stokes.  A  discussion  of  the  high  speed  research  program  is 
carried  on  pages  RD9-31  through  RD9-35. 

On  page  RD9-32,  you  note  that  the  Congress  added  $25  million  to 
the  Phase  Two  effort.  Does  the  Phase  Two  effort  represent  the  full 
$116,995,000  in  1993? 

Mr.  Allison.  We  do  have  $117  million  in  1993  for  both  phases, 
Phase  One  and  Phase  Two,  with  $25  million  that  was  added  in 
Phase  Two. 

Mr.  Stokes.  All  right.  How  is  that  split  up  by  engine  work,  air- 
frame work,  and  so  forth? 

Mr.  Harris.  That  crosscut,  sir,  we  will  have  to  get  back  to  you 
for  the  record. 

Mr.  Stokes.  All  right,  for  the  record.  Also  provide  for  us  what  is 
the  same  breakout  of  the  $187  million  requested  for  1994. 

Mr.  Harris.  Yes,  sir. 

[The  information  follows:] 

High  Speed  Research  Program 

A  breakout  of  the  High-Speed  Research  Program  for  FY  1993  and  FY  1994  by 
major  area  is  provided  below  in  millions  of  dollars: 

FY  1993  FY  1994 

High-Speed  Research  Total 117.0  187.2 

Atmospheric  Effects 

Emissions  and  Source  Noise 

Community  Noise  and  Sonic  Boom 

Enabling  Propulsion  Materials 


12.2 

11.1 

29.7 

25.7 

17.7 

14.5 

37.0 

48.3 

68-668    O— 93- 
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FY  1993  FY  1994 


Critical  Propulsion  Components 9.2  19.0 

Airframe  Materials  and  Structures 11.2  27.5 

Aerodynamics 16.2 

Fligtit  Deck  Systems 7.7 

Technology  Integration  and  Environmental  Impact 6.2 

Environmental  Research  Aircraft  and  Remote  Sensor  Technology 11.0 

Mr.  Stokes.  I  note  on  page  RD9-33  you  indicate  that  Phase  Two 
is  planned  as  an  eight-year  effort.  Is  the  first  year  of  that  effort 
1993? 

Mr.  Harris.  Fiscal  year  1994  to  start,  sir.  The  exit  from  Phase 
One  completes  this  current  operating  year.  Fiscal  year  1994  starts 
Phase  Two,  although  $25  million  was  provided  by  Congress  in  1993 
to  "Jump  Start"  key  Phase  Two  technologies. 

Mr,  Stokes.  Do  you  anticipate  that  it  will  take  eight  years  before 
a  decision  can  be  made  on  the  environmental  question,  whether  to 
proceed  with  the  development  of  a  high-speed  transport? 

Mr.  Harris.  The  criteria  for  the  move  from  Phase  One  into 
Phase  Two  is  that  we  have  driven  risks  down  substantially,  to  a 
level  where  we  feel  comfortable  that  we  can  meet  the  emissions  cri- 
teria— that  is  not  to  harm  the  ozone  layer — that  we  can  build  the 
engines  that  will  allow  us  to  operate  within  the  noise  limits  pro- 
jected for  the  year  2000,  and  that  we  will  have  capability  to  reduce 
the  sonic  boom  appropriately. 

Mr.  Stokes.  Dr.  Harris,  what  is  the  earliest  under  this  program 
you  think  that  a  determination  can  be  reached  as  to  whether  to  go 
forward  in  terms  of  building  it? 

Mr.  Harris.  I  would  think  that  near  the  turn  of  the  century,  the 
1998-1999  timeframe,  we  would  be  sure  that  we  can  do  all  of  the 
technologies. 

Mr.  Stokes.  And  then  to  make  the  decision  to  go  forward? 

Mr.  Harris.  Yes.  NASA  would  have  driven  the  technology  risks 
to  a  minimum  at  that  point,  which  would  allow  industry  to  decide 
to  design  and  construct  a  prototype. 

ADVANCED  SUBSONIC  TECHNOLOGY 

Mr.  Stokes.  Now,  on  page  RD9-36,  you  are  requesting 
$101,300,000  for  advanced  subsonic  technology.  That  is  almost  a 
ten-fold  increase.  What  is  the  total  cost  of  this  effort  and  what  is 
the  principal  product  of  the  subsonic  research? 

Mr.  Harris.  I  will  answer  the  second  part  first. 

Mr.  Allison.  $1.2  billion  is  the  total  cost,  Mr.  Chairman,  through 
run-out. 

Mr.  Stokes.  All  right. 

Mr.  Harris.  Mr.  Chairman,  although  we  have  a  very  aggressive 
and  I  believe  a  very  successful  program  in  the  high-speed  arena, 
leading  to  a  future  high  speed  civil  transport,  the  new  SST,  we 
must  also  have  a  balanced  program  that  reflects  adequately  the 
largest  share  of  the  commercial  market,  namely  airplanes  that  fly 
subsonically. 

In  order  to  do  that,  we  have  developed  this  particular  initiative 
working  very  closely  with  industry.  It  will  respond  to  needs  to 
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insert  technology  into  the  existing  fleet.  It  will  respond  to  needs  to 
improve  airport  capacity,  to  improve  airport  safety,  to  respond  to 
issues  of  icing,  to  respond  to  issues  of  aging  aircraft,  to  be  aggres- 
sive about  the  potential  that  exists  at  the  low-speed  area  involving 
rotor  craft  technology,  including  tilt-rotors  and  tilt-wings,  as  well 
as  to  transfer  additional  technologies  to  the  GA  general  aviation 
area.  So  this  is  a  very  comprehensive  program  that  looks  at  the  air- 
planes, it  looks  at  the  operation  of  the  air  system,  it  looks  at  the 
operation  of  the  airlines,  it  looks  at  questions  of  safety  as  well  as 
the  environment. 

NATIONAL  AERO-SPACE  PLANE 

Mr.  Stokes.  On  page  RDlO-1,  we  see  that  the  National  Aero- 
space Plane  is  back  for  another  attempt.  The  request  is  $80  million 
in  1994,  which  is  identical  to  the  $80  million  in  1993  that  we  were 
unable  to  fund  on  a  priority  basis  because  of  our  budget  problems. 

Do  I  understand  correctly  that  the  DOD  part  of  this  funding  as 
carried  in  the  1994  budget,  is  only  $40  million? 

Mr.  Harris.  It  is  $43  million. 

Mr.  Stokes.  In  order  to  make  this  new  effort  work,  doesn't  the 
DOD  level  have  to  be  more  like  $120  or  $130  million? 

Mr.  Harris.  That  certainly  would  be  desirable. 

Mr.  Stokes.  How  does  the  new  NASP  program  differ  from  the 
program  we  funded  fcr  some  years? 

Mr.  Harris.  The  program  differs  in  the  following  way:  It  is  de- 
signed consistent  with  the  Defense  Science  Board  review  of  the  pro- 
gram in  order  to  drive  down  risk  with  three  critical  experiments 
which  will  be  performed  using  existing  ICBMs. 

The  first  experiments  will  examine  the  growth  and  behavior  of  a 
hypersonic  vehicle.  The  second  set  of  tests  will  look  at  the  propul- 
sion of  a  scramjet  at  high  Mach  numbers,  Mach  numbers  on  the 
order  of  12  to  15.  And  in  the  third  series  of  experiments,  still  using 
existing  boosters,  we  will  look  at  performance,  stability  and  weight 
considerations  of  a  hypersonic  airplane.  Those  are  the  three  critical 
experiments.  We  must  be  successful  in  understanding  those  phe- 
nomena before  we  proceed  to  design  this  airplane  and  hence  allow 
industry  to  move  forward  with  the  construction  of  it. 

Mr.  GoLDiN.  Mr.  Chairman,  if  I  might  just  add 

Mr.  Stokes.  Sure. 

Mr.  GoLDiN.  The  program  we  were  on  was  to  build  a  $10  to  $15 
billion  aircraft  before  we  resolved  the  fundamental  technical  issues 
that  Dr.  Harris  is  talking  about,  and  we  couldn't  find  out  the  solu- 
tions to  those  problems  until  we  expended  $10  to  $15  billion.  I  be- 
lieve the  program  that  Dr.  Harris  is  describing  is  a  much  sounder 
one  and  in  keeping  with  the  spirit  of  our  trying  to  reform  NASA — 
that  is  to  do  a  series  of  technological  experiments  to  bound  the  risk 
before  we  commit  to  a  prototype  aircraft,  rather  than  building  a 
prototype  aircraft  first  and  then  finding  out  what  the  risk  is 
second.  So  this  was  designed  to  be  a  very  critical  technology,  high 
risk  technology,  high  payoff,  but  we  cannot  do  it  alone  and  we  are 
going  to  have  to  have  the  support  of  the  DOD.  We  have  talked  to 
the  DOD.  Dr.  Gibbons  has  also  sent  a  letter  over  to  the  DOD  indi- 
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eating  the  priority  that  the  White  House  puts  on  this  program,  and 
they  are  exploring  ways  of  finding  increases  in  funding  to  do  it. 

Mr.  Stokes.  What  you  have  just  touched  on,  of  course,  would  be 
a  large  part  of  the  concern  of  the  members  of  this  committee,  and 
that  is  in  terms  of  the  contribution  of  DOD.  And  I  think  it  would 
have  to  be  substantially  more  than  is  currently  being  projected. 

In  that  vein,  in  light  of  your  negotiations  and  conversations  with 
the  White  House,  is  it  reasonable  that  we  could  anticipate  an 
amendment  that  would  increase  the  DOD  contribution  up  to  much 
more  like  the  figure  that  we  discussed  with  Dr.  Harris? 

Mr.  GoLDiN.  I  believe  there  is  a  high  possibility  for  that  to  occur 
and  discussions  are  going  on  right  now. 

HISTORICALLY  BLACK  COLLEGES  AND  UNIVERSITIES 

Mr.  Stokes.  On  page  RD13-1,  NASA  is  requesting  $23,200,000  for 
the  minority  university  research  and  education  program.  We  better 
switch  again. 

Mr.  GoLDiN.  You  are  getting  to  meet  the  whole  team. 

Mr.  Stokes.  That  is  good. 

For  the  record,  Dr.  Yvonne  Freeman. 

Dr.  Freeman.  Thank  you. 

Mr.  Stokes.  All  right.  On  page  RD13-4,  the  agency  is  requesting 
$12,200,000  for  Historically  Black  Colleges  and  Universities 
(HBCU).  The  justifications  note  that  special  emphasis  will  be 
placed  on  enhancing  the  math  and  science  abilities  of  students  at 
these  universities. 

NASA  has  been  funding  this  program  at  about  this  level  for  the 
past  two  to  three  years.  Tell  us,  how  do  you  measure  whether  you 
have  had  some  success  in  1992  and  1993  in  encouraging  students  at 
these  universities  to  enter  the  math  and  science  disciplines? 

Dr.  Freeman.  Let  me  first  for  the  record  indicate  that  I  have 
served  as  the  university  research  director  for  three  Federal  agen- 
cies— USAID  (Africa  Bureau),  NASA,  and  the  Department  of  Agri- 
culture— and  a  NASA  Federally  Funded  Research  &  Development 
Center,  the  Jet  Propulsion  Laboratory,  prior  to  my  appointment  as 
the  Associate  Administrator  for  Equal  Opportunity  Programs. 

Having  said  all  that,  I  would  like  to  acknowledge  that  NASA  has 
had  a  very  robust  program,  working  with  minority  universities, 
which  includes  Historically  Black  Colleges  and  Universities  as  well 
as  other  minority  universities. 

With  regard  to  the  kind  of  progress  we  have  made  over  the  last 
few  years,  I  think  our  progress  has  been  exceptional  in  that  we 
have  developed  a  number  of  outstanding  research  and  development 
and  training  initiatives.  We  have  established  a  number  of  Science 
&  Engineering  scholarship  programs  at  historically  black  colleges, 
tribal  colleges  and  other  minority  universities  throughout  the 
country.  We  are  currently  servicing  about  1,500  students  in  those 
college  programs. 

These  programs  should  operate  as  feeders  for  the  NASA  work- 
force at  some  point.  Subsequent  to  their  completion  of  the  Science 
&  Engineering  training  activity,  we  expect  that  they  would  be  in- 
vited into  the  NASA  work  force  or  pursue  graduate  training  pro- 
grams which  are  also  referenced  in  the  justification  here. 
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The  total  amount  of  money  as  you  indicated,  $12.2  million  for 
1994,  is  augmented  by  the  institutional  program  offices,  which  in 
effect  provides  us  a  budget  of  approximately  $22.5  million  for 
HBCUs,  in  fiscal  year  1994.  Similar  planning  and  program  aug- 
mentation is  planned  in  support  of  the  Other  Minority  University 
programs  specifically  include  the  Hispanic  serving  schools  as  well 
as  the  tribal  colleges. 

At  the  Historically  Black  Colleges  and  Universities  we  have  pro- 
vided for  infrastructure  development.  We  have  also  provided  for 
the  establishment  of  Centers  of  Excellence,  which  enable  faculty  at 
historically  black  and  other  minority  universities  to  engage  in  real 
time  research  working  along  with  NASA  researchers,  technologists 
and  engineers  at  the  various  NASA  centers,  as  well  as  publishing 
papers  and  perhaps  having  an  opportunity  to  translate  some  of 
their  understandings  in  terms  of  the  science  enterprise,  as  NASA 
defines  it,  into  commercial  endeavors,  et  cetera. 

So  it  is  a  robust  program.  It  represents,  I  think,  less  than  4  per- 
cent, however,  of  the  total  higher  education  expenditure. 

Mr.  Stokes.  How  many  of  the  historically  black  colleges  and  uni- 
versities are  participating  in  the  program? 

Dr.  Freeman.  Currently,  as  you  probably  are  aware,  there  are 
117  historically  black  colleges.  The  HBCUs  represent  a  little  less 
than  5  percent  of  the  total  university  universe.  We  have  seven  Cen- 
ters of  Excellence  that  are  funded  at  approximately  $10  million 
across  the  seven  centers.  In  addition,  we  have  several  other  schools 
that  have  training  programs.  I  would  suggest  we  have  approxi- 
mately 26  schools  that  are  involved  in  NASA  training  efforts  and 
research  efforts  in  total. 

Mr.  Stokes.  Geographically,  in  terms  of  their  location,  would  you 
say  they  are 

Dr.  Freeman.  Well,  as  you  probably  are  aware,  most  of  the  his- 
torically black  colleges  are  located  in  the  southeast  region. 

Mr.  Stokes.  We  have  the  oldest  in  Ohio. 

Dr.  Freeman.  We  have  several  institutions  located  in  Ohio,  Cen- 
tral State  University  and  of  course,  Wilberforce,  and  we  recently 
established  a  training  initiative;  we  have  established  a  Scientific 
Data  Visualization  Center  at  the  Central  State  University  in  Wilber- 
force, Ohio,  which  is  our  outstanding  initiative  that  is  supported  by 
the  Jet  Propulsion  Laboratory  (JPL). 

JPL,  through  the  collaborative  support  of  OSS,  has  provided  a 
scientist  on  faculty  loan  to  Central  State  to  spend  a  year  or  two  at 
this  institution  to  translate  and  transfer  the  scientific  data  visual- 
ization expertise  and  software  to  the  institution,  building  therein  a 
capability  so  that  students  and  faculty  can  become  involved  in  data 
development  and  acquisition  activity. 

In  addition,  I  think  it  is  important  to  point  out  that  subsequent 
to  that  establishment,  MIT,  Ohio  State  University,  Carnegie 
Mellon,  UCLA  and  USC  have  joined  that  effort  and  will  translate 
those  skills  likewise  into  a  supercomputing  effort. 

Mr.  Stokes.  You  had  mentioned  Wilberforce.  I  had  the  pleasure 
of  bein^  present  when  Administrator  Goldin  announced  the  Wil- 
berforce grant.  Dr.  Julian  Earles  at  NASA  and  the  President  of 
Wilberforce.  And  I  want  to  highly  applaud  what  is  being  done  in 
this  area. 
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I  don't  know  how  we  can  look  into  the  year  2000  and  beyond  and 
realize  the  demographics  that  are  going  to  be  occurring  in  this 
country  without  the  type  of  effort  that  you  are  involved  in  here, 
talking  about  the  fact  that  we  already  know,  for  instance,  that  in 
the  year  2000,  that  one-third  of  the  new  entrants  in  the  workplace 
will  be  minorities  and  that  by  the  year  2020,  fully  40  percent  of  the 
workplace  will  be  minorities. 

So  it  is  necessary  that  we  become  involved  at  this  stage,  being 
this  close  to  the  year  2000  and  beyond,  with  these  type  of  incre- 
ments in  a  program  of  this  sort.  So  I  applaud  the  administrator  for 
his  efforts  in  this  regard  and  we  fully  support  what  is  being  done 
here. 

GRADUATE  STUDENT  RESEARCHERS  PROGRAM 

On  page  RD13-7,  the  justifications  note  that  fiscal  year  1992  was 
the  sixth  year  of  the  graduate  student  researchers  program.  The 
funding  has  remained  relatively  stable  at  about  $3,300,000  and  the 
justifications  indicate  that  the  money  will  support  an  additional  70 
students  in  1994. 

In  total,  what  is  the  number  of  students  that  will  be  supported 
including  the  70?  Is  that  about  200? 

Dr.  Freeman.  In  1993  the  total  is  about  180  students.  We  had  118 
in  the  1992  program  year  and  we  have  been  increasing  it  by  ap- 
proximately 75  per  year. 

Mr.  Stokes.  How  many  could  be  supported  if  more  funds  were 
available? 

Dr.  Freeman.  Well,  the  average  level  of  support  for  students  in 
the  graduate  researcher  program  is  $22,000,  which  is  fairly  consist- 
ent nationally  with  other  graduate  researcher  programs.  We  could 
support  substantially  more  students  if  there  was  substantially 
more  money  and  therein  provide  the  infrastructure  and  the  sup- 
port that  the  country  needs  to  maintain  its  preeminence  in  science 
and  engineering. 

Mr.  Stokes.  All  right.  Let's  now  turn  to  space  transportation  sys- 
tems budget. 

Mr.  GoLDiN.  Before  we  go  to  space  transportation,  if  it  might  be 
possible.  Dr.  Harris  wanted  to  make  some  comments  with  regards 
to  aeronautics. 

HIGH  SPEED  CIVIL  TRANSPORT 

Mr.  Stokes.  I  recall  that  you  did  indicate  that  and  we  said  we 
would  reserve  time  for  him  to  do  so.  We  recognize  you  at  this  time. 

Mr.  Harris.  Thank  you. 

Congressman  Lewis  from  California  raised  a  question  that  I  will 
try  to  paraphrase.  He  asked  Administrator  Goldin  what  other  than 
fiscal  resources  over  the  next  five  years  can  prevent  the  U.S.  from 
being  first  in  the  high-speed  civil  transport  competition. 

And  I  would  like  to  add  to  Administrator  Goldin's  comments  the 
following.  I  firmly  believe  that  the  FAA,  the  Department  of  Com- 
merce, working  with  international  organizations,  must  set  interna- 
tional standards  on  emissions,  on  noise  and  sonic  boom.  I  also  be- 
lieve, with  equal  intensity,  that  the  U.S.  must  take  the  lead  and 
must  maintain  international  leadership  in  determining  the  total 
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system  environmental  constraints.  At  NASA,  we  must  take  the 
lead  to  stimulate  and  support  the  appropriate  Federal  agencies  to 
complete  this  task.  If  we  fail  to  be  the  dominant  force  in  setting 
the  environmental  constraints  worldwide,  we  still  may  lose  the 
competition.  That  is  equally  important  as  being  able  to  produce  an 
engine  that  will  not  harm  the  environment,  that  will  not  violate 
noise  standards.  We  must  be  active  in  that  arena  as  well.  So  it  is 
not  all  about  money,  it  is  not  all  about  technology.  We  must  be 
active  in  that  dimension  as  well. 

Mr.  Stokes.  We  appreciate  that  and  we  certainly  agree  with  you. 

Mr.  GoLDiN.  We  had  one  more  request  from  Dr.  Freeman  to  just 
add  a  little  to  the  testimony  she  made. 

HISPANICS  PROGRAMS 

Mr.  Stokes.  Sure,  Dr.  Freeman,  be  pleased  to  hear  from  you. 

Ms.  Freeman.  We  have  been  speaking  largely  about  the  histori- 
cally black  college  involvement  in  this  testimony.  I  wanted  for  the 
record  to  acknowledge  what  the  agency  is  engaged  in  trying  to  in- 
crease the  presence  and  participation  of  Hispanics  and  Hispanic 
Serving  Institutions  (HSIs)  in  all  of  our  Minority  University  and 
equal  opportunity  programs. 

It  is  important  for  this  committee  to  appreciate  that  we  support 
a  NASA  Science  &  Engineering  training  project  at  the  University 
of  New  Mexico  (UNM),  and  the  University  of  Texas  at  El  Paso 
(UTEP)  I  addressed  the  closing  ceremony  at  the  UNM  program  last 
Friday.  There  are  approximately  100  Hispanic- American  students 
in  UNM  effort  who  have  an  average  GPA  of  3.5,  many  of  whom  are 
graduating  this  year  and  will  move  into  graduate  schools  into  the 
NASA  workforce,  and  elsewhere  in  the  country.  The  UNM  pro- 
gram is  an  outstanding  program  and  it  is  in  its  sixth  year.  The 
UTEP  effort  is  relatively  new,  and  it  is  important  for  the  commit- 
tee to  appreciate  that. 

Additionally,  we  support  over  3,000  Hispanic  students  in  our  pre- 
coUege  programs  throughout  the  country.  I  know  Congressman 
Torres  had  some  concern  about  what  initiatives  are  we  providing 
for  Hispanics.  I  submit  outreach  in  this  area  is  really  substantial. 
Some  of  the  participating  academic  institutions  in  our  Hispanic  In- 
stitutions include  New  Mexico  Mesa,  California  State  University  at 
Los  Angeles,  Texas  Southmost  College,  New  Mexico  Highlands  Uni- 
versity, University  of  New  Mexico,  University  of  Texas  El  Paso  and 
New  Mexico  Highlands.  New  Mexico  Highlands  is  important  be- 
cause it  also  enjoys  a  science  alliance,  with  North  Carolina  A&T 
State  University,  a  historically  black  college,  where  we  try  to  de- 
velop teaming  arrangements  and  encourage  collaboration  between 
Hispanic  serving  and  historically  black  colleges  and  universities  in 
the  development  of  research  and  training  efforts.  We  also  have  ef- 
forts at  the  National  Hispanic  University  and  University  of  Turabo 
in  Puerto  Rico  and  the  University  of  Mayaguez. 

We  have  been  talking  more  recently  with  the  Hispanic  Association 
for  Colleges  and  Universities  (HACU),  and  their  Director  Rafael 
Magallon,  who  has  expressed  an  interest  in  establishing  a  parallel 
initiative  similar  to  that  we  share  with  the  HBCUs. 
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More  recently,  the  Administrator  and  I  have  met  with  Mr.  Ma- 
gallon  and  other  staff  at  HACU  to  define  a  five-year  plan  which 
would  enable  us  to  provide  similar  kinds  of  research  and  develop- 
ment support,  training  support,  faculty  awards  for  research,  insti- 
tutional program  research  for  the  faculty  and  students  at  the  insti- 
tution, at  Hispanic  serving  institutions. 

Hispanic  serving  institutions  are  institutions  that  have  a  mini- 
mum 25  percent  Hispanic  student  population.  The  committee 
should  appreciate  that  45  percent  of  the  post-secondary  students 
who  are  Hispanic  in  the  country  who  are  attending  college  are  at- 
tending Hispanic  serving  institutions.  We  are  involved  in  that 
effort  as  well.  JPL,  likewise,  has  a  Hispanic  initiative  (CUESTA)  at 
the  University  of  Texas  at  El  Paso,  as  well  as  at  Cal  State  Univer- 
sity Los  Angeles. 

One  final  comment  is  that  we  have  six  Hispanic  members  on  our 
Minority  Business  Resource  Advisory  Committee.  They  are  Nancy 
Archuleta,  Lantz  Balthazer,  Carlos  Esparza-Carlos  is  the  director  of 
Federal  liaison  for  the  Hispanic  Association  for  Colleges  and  Uni- 
versities (HACU).  Miss  Belinda  Guardarma,  Miguel  Hernandez, 
and  Alfredo  Teran.  We  are  very  pleased  to  have  these  individuals 
providing  guidance  and  counsel  to  us  as  we  develop  initiatives  with 
Hispanic  serving  institutions  and  the  tribal  colleges. 

Thank  you. 

Mr.  Stokes.  Thank  you.  We  will  see  that  the  information  provid- 
ed by  Dr.  Harris  and  yourself  is  made  available  to  Mr.  Lewis  and 
to  Mr.  Torres.  You  may  also  want  to  give  Mr.  Torres  a  briefing 
with  reference  to  this  program. 

Ms.  Freeman.  We  would  be  pleased  to. 

SPACE  SHUTTLE  PROGRAM 

Mr.  Stokes.  Thank  you  very  much. 

We  now  turn  to  space  transportation  systems  budget.  General 
Pearson,  pleased  to  have  you  with  us. 

We  now  look  at  page  ST-1,  the  request  for  the  Space  Shuttle  pro- 
gram is  detailed.  NASA  is  requesting  $4,196,100,000  for  the  shuttle 
in  1994. 

Although  that  number  is  up  slightly  from  previous  years,  it  is  ac- 
tually less  than  1992.  I  am  wondering  if  most  of  that  reduction  is 
attributable  to  savings  in  the  shuttle  program.  General? 

General  Pearson.  Yes,  sir,  it  is.  And  most  of  it  is  attributable  to 
Launch  and  Mission  Support,  which  is  the  processing  and  rehabili- 
tation of  the  external  tank. 

ACCESS  TO  space 

Mr.  Stokes.  On  April  8th,  Mary  Kerwin  wrote  myself  and  Sena- 
tor Mikulski  and  described  the  "Access  to  Space"  study  now  under 
way,  which,  in  part,  was  requested  by  the  committee  last  year. 

The  purpose  of  the  study  is  to  assess  and  design  a  long-term  plan 
to  meet  NASA's  and  the  Nation's  requirements  for  getting  to  space 
through  approximately  2030. 

Three  broad  options  are  being  considered.  In  summary,  these  are, 
one,  retain  the  shuttle  as  the  primary  means  of  access  to  space 
until  the  year  2030;  two,  retain  the  shuttle  until  approximately 
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2005;  three,  retain  the  shuttle  until  an  unspecified  date  in  the 
early  2000s. 

The  latter  option  is  known  as  the  "leapfrog"  approach  designed 
to  capitalize  on  advances  made  in  the  National  Aero-Space  Plane 
and  new  technologies  from  other  programs  to  achieve  order  of  mag- 
nitude improvements  in  the  cost-effectiveness  of  getting  into  space. 

I  think  it  is  fair  to  say  that  Congress  has  not  been  overly  en- 
thused with  the  NLS  program  and  its  antecedents,  and  may  not  be 
very  impressed  with  the  new  name  for  the  program,  the  "space- 
lifter." 

One  of  our  concerns,  I  think  it  is  fair  to  say,  has  been  all  of  the 
ALS/NLS/Spacelifter  technology  does  not  really  get  at  the  problem 
of  significantly  reducing  the  cost  of  taking  a  pound  of  payload  to 
orbit,  and  perhaps  we  should  be  examining  the  "leapfrog"  ap- 
proach, which  would  involve  significant  technological  break- 
through. 

Mr.  Administrator,  how  do  you  react  to  this  question,  given  the 
fact  that  our  resources  are  so  very  constrained?  And  I  am  wonder- 
ing if  it  really  makes  sense  to  spend  $10  billion  to  develop  an  NLS 
type  vehicle  rather  than  spending  the  m_oney  to  "leapfrog"  to  a 
new  launch  technology. 

Mr.  GoLDiN.  Mr.  Chairman,  we  share  that  concern  and  in  fact  it 
is  our  intent  and  approach  at  this  point  in  time  to  say  we  want  to 
have  a  pause  for  a  few  years  to  really  sort  out  the  right  way  to 
proceed  with  this.  We  are  very  concerned  about  the  launch  capabil- 
ity and  access  to  space  in  the  United  States. 

The  Europeans  have  made  a  very  significant  investment  in  their 
next  generation  launch  vehicle.  The  Russians  have  very  low  cost 
launch  vehicles.  The  Chinese  have  low  cost  launch  vehicles.  And 
we  just  can't  spend  billions  of  dollars  to  come  on  line  five  and 
seven  years  later  with  something  that,  at  best,  would  be  parity. 

So  what  we  are  proposing  to  do  here  is  not  to  launch  forward  on 
a  $10  billion  investment,  but  to  spend  a  few  years  sorting  through 
and  coming  up  with  a  strategy  that  doesn't  give  us  parity  five 
years  later  but  gives  us  a  capability  that  leapfrogs.  So  we  are  going 
to  have  to  really  spend  time  and  sort  through  what  our  options  are 
and  we  are  not  proposing  a  major  expenditure  in  this  area  until  we 
understand  where  we  want  to  go. 

Again,  this  is  in  keeping 'with  the  philosophy  we  stated  during 
the  hearing  before  you  last  month,  and  we  will  work  with  the 
DOD.  But  NASA,  at  this  point  in  time,  is  not  ready  to  commit  to 
the  Spacelifter.  So  we  concur  with  your  concerns. 

Mr.  Stokes.  Thank  you.  In  the  letter  received  on  April  8th, 
NASA  indicated  that  although  the  study  is  not  anticipated  before 
mid-summer,  that  you  would  keep  the  staff  apprised  of  the 
progress. 

I  would  like  to  ask  Arnie  Aldrich  what  the  study  has  revealed  so 
far  and  are  there  any  indications  about  which  option  seems  the 
most  workable,  given  the  current  budget  constraints?  Mr.  Aldrich? 

Mr.  Aldrich.  Mr.  Chairman,  I  am  very  enthusiastic  about  this 
study,  that  I  am  leading,  and  concur  in  the  comments  already 
made  by  yourself  and  by  the  Administrator.  We  are  pursuing  each 
of  the  three  legs  that  you  mentioned,  the  Shuttle,  the  NLS  type  de- 
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rivative  complete  system,  and  the  new  technology  leapfrog.  Each  of 
them  can  produce  a  promising  way  to  go  if  we  invest  in  that  path. 

And  we  are  moving  now  from  a  study  of  the  options  into  pricing, 
costing  and  technology  maturity  of  the  options.  And  until  we  know 
what  the  costs  are  and  what  the  trades  are,  it  would  be  hard  for 
me  to  say  which  option  is  the  most  likely  to  be  recommended. 

I  am  very  enthusiastic,  though,  about  the  leapfrog  new  technolo- 
gy option.  It  is  considering  both  single  stage  to  orbit  and  two  stage 
to  orbit  systems.  It  is  considering  air  breathing  and  rocket  systems 
and  the  two  in  combination.  And  there  have  been  advances  in  tech- 
nology that  frankly  I  think  NASA  has  not  studied  carefully  enough 
in  recent  years  and  we  will  have  a  very  positive  candidate  in  that 
area. 

I  don't  know  yet  what  the  technology  development  plan  will  be 
that  goes  with  it  and  I  don't  know  what  the  cost  projection  will  be, 
but  we  are  targeted  to  be  reporting  to  the  Administrator  by  early 
July,  and  I  certainly  am  prepared  to  report  to  Congress  on  status 
prior  to  that  time.  We  will  definitely  be  giving  you  a  full  report 
after  we  complete  the  assessment. 

Mr.  Stokes.  Following  the  report,  can  you  give  us  any  indication 
of  when  you  think  the  White  House  might  make  some  decision? 

Mr.  GoLDiN.  I  don't  know.  They  were  planning  on  reporting  out 
to  me.  I  was  going  to  go  forward  to  the  White  House  and  go 
through  with  a  discussion  with  them. 

The  other  thing  that  we  are  going  to  do  is  with  the  military, 
DOD  is  our  partner  in  access  to  space.  For  NASA  to  develop  a  sep- 
arate vehicle,  the  military  to  develop  a  separate  vehicle,  and  then 
leave  our  U.S.  commercial  industry  with  yet  a  third  vehicle,  on  a 
national  basis  I  don't  think  would  make  sense. 

So  I  think  it  is  very  appropriate  that  we  take  the  time  to  coordi- 
nate with  the  DOD.  General  Horner  out  at  Space  Command  is 
very,  very  positive  about  working  with  NASA  and  the  commercial 
industry.  NASA  wants  to  work  with  the  commercial  industry  also. 

So  the  process  that  I  would  foresee  is,  as  soon  as  we  get  the  input 
from  Arnie  Aldrich's  team,  we  will  coordinate  with  the  DOD  and 
the  commercial  industry.  We  want  to  get  their  inputs  because 
America  can't  afford  to  have,  as  I  said,  have  three  separate  vehi- 
cles. After  that  coordination  occurs,  I  think  then  it  is  appropriate 
for  NASA  to  take  it  forward  to  the  White  House.  Now  this  may 
take  a  little  extra  time,  but  I  think  we  will  be  united  as  an  indus- 
try and  as  a  country  in  terms  of  what  way  we  go. 

Mr.  Aldrich.  Mr.  Chairman,  I  would  like  to  add  to  that.  I  have 
several  members  of  Air  Force  and  DOD  on  my  steering  committee 
and  also  a  member  from  the  Department  of  Transportation.  DOD  is 
conducting  a  similar  study  at  this  time  and  there  is  a  key  repre- 
sentative from  my  office  on  their  Steering  Committee.  So  we  are 
attempting  to  be  well-coordinated  and  informed  about  each  of  our 
processes  as  we  work  towards  this  goal. 

Mr.  Stokes.  I  appreciate  that. 

DOD  AND  NASA  WORKING  TOGETHER 

Mr.  Lewis.  Mr.  Chairman,  could  I  just  interpose  here? 
Mr.  Stokes.  Certainly.  I  recognize  you. 
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Mr.  Lewis.  I  focused  on  the  $10  billion  question.  This  is  a  pro- 
gram that  successfully  was  completed  as  I  understand  it. 

There  was  originally,  this  year,  a  request  for  250  million.  125 
DOD,  125  NASA,  is  that  right?  Or  is  that  1993? 

Mr.  GoLDiN.  That  was  in  1993,  that  was  not  in  1994,  sir. 

Mr.  Lewis.  Okay,  that  is  right.  These  figures  indicate  that  you 
have  got  zero  for  1994,  DOD  has  got  53.9.  On  the  other  hand,  I 
gather  that  under  NTI,  if  there  is  funding  there,  one  of  the  areas 
involves  launch  technology,  which  would  suggest  that  you  would 
plan  to  do  some  funding  through  NTL 

Mr.  GoLDiN.  Yes,  and  it  would  be  our  hope  and  expectation  it 
would  be  on  the  same  order  of  magnitude  as  the  DOD  funding,  but 
the  effort  and  focus  would  be  on  technology  to  establish  risk  reduc- 
tion before  we  proceed  forward  with  the  program,  rather  than 
saying  we  are  proceeding  on  this  particular  program  and  then 
commit  to  the  $10  billion  before  we  have  convinced  ourselves  that 
we  know  what  direction  we  are  going  in.  So  it  is  a  little  bit  differ- 
ent thrust  in  the  DOD  right  now. 

Mr.  Lewis.  Mr.  Aldrich,  are  you  confident  about  being  able  to  ac- 
tually coordinate  with  DOD? 

Mr.  Aldrich.  Yes,  now. 

Mr.  Lewis.  Go  ahead.  That  would  be  the  first  time  I  have  actual- 
ly heard  that  being  done  successfully.  They  don't  coordinate  with 
each  other,  let  alone  with  some  other  agency. 

Mr.  Aldrich.  Well,  we  have  tried  for  the  last  several  years  to 
work  quite  actively  with  DOD  with  success. 

Mr.  Lewis.  The  active  phrase  is  we  have  tried. 

Mr.  Aldrich.  But  you  have  got  to  recognize,  when  it  gets  down  to 
the  hard  decisions,  their  requirements  and  their  vision  of  their 
future  needs  and  those  of  NASA  haven't  coincided  well  enough  to 
ensure  that  our  programs  are  coordinated  well  enough  to  result  in 
a  program  that  we  are  now  all  working  on.  We  need  to  go  back  and 
do  some  more  homework. 

Mr.  Lewis.  I  certainly  hope  you  would  let  this  subcommittee 
know  if  you  really  find  some  major  stumbling  difficulties.  I  think 
you  will  find  difficulty,  but  it  is  clear  we  don't  need  to  have  two  or 
three  such  programs  moving  to  a  $30  billion  lack  of  conclusion 
rather  than  a  10. 

Mr.  GoLDiN.  Congressman  Lewis,  we  are  committed  to  doing 
that.  I  would  like  to  indicate  to  you  that  in  my  past  career,  I  have 
had  a  long  working  relationship  with  Dr.  Perry,  who  is  the  Deputy 
Secretary  of  Defense.  I  have  had  a  working  relationship  with  John 
Deutch,  who  is  the  chief  acquisition  official  for  the  DOD.  And  on  a 
personal  leveL  I  have  already  met  with  General  Horner.  I  have 
worked  with  most  of  the  generals,  and  we  are  going  to  act  as  Team 
America. 

By  the  way,  I  have  a  little  hat  here,  which  says  U.S.A.  It  was 
given  to  me  by  the  employees  of  Johnson  Space  Center — the  ones  I 
referred  to  this  morning — who  are  all  turned  on  about  working  on 
the  Space  Station.  And  on  it,  it  has  a  little  button  which  says  "No 
Whining."  And  it  has  eyes  that  they  put  in  the  front  here  so  we 
are  going  to  look  forward,  and  it  has  eyes  on  the  back  that  says  we 
are  going  to  learn  from  our  past  history.  They  presented  this  to 
me,  and  I  promised  them  that  I  would  show  that  to  this  Committee, 
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to  say  that  we  are  serious  about  working  for  America  and  not 
working  for  the  interests  of  NASA.  That  is  the  message  of  that  hat. 

And  that  is  what  we  are  going  to  do  in  working  with  the  DOD. 
We  cannot  afford  to  have  NASA  go  in  one  direction  and  the  DOD 
go  in  the  other  direction.  We  have  got  to  satisfy  the  needs  of  the 
Nation.  And  I  know  if  you  speak  to  General  Horner,  he  speaks 
very  positively  about  working  with  NASA.  So  I  think  you  have  a 
very  serious  intention  this  time.  And  if  we  do  have  problems,  we 
are  committed  to  coming  back  here. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

MIR  MISSION 

Mr.  Stokes.  On  page  SFl-4,  the  orbiter  operational  capability  is 
detailed.  The  budget  requests  $53  million  for  the  MIR  mission. 

What  is  the  total  cost  of  the  MIR  mission  carried  in  the  space 
flight  account? 

General  Pearson.  We  are  carrying  a  total  through  all  the  years 
of  $135  million. 

STRUCTURAL  SPARES  PROGRAM 

Mr.  Stokes.  On  page  SFl-6,  the  Structural  Spares  Program  is 
discussed  in  the  justifications. 

In  a  letter  from  the  Inspector  General  to  the  Committee  Clerk  on 
March  24th,  I  note  that  his  recommendation  is,  and  I  quote, 
"NASA  does  not  have  a  mission  requirement  for  an  entire  set  of 
structural  spares,  and  by  canceling  the  structural  spares  contract 
option,  it  could  avoid  between  $471  million  and  $618  million  of 
planned  costs." 

The  request  for  structural  spares  in  1994  is  $35  million.  Includ- 
ing that  funding,  how  much  has  been  appropriated  for  this  set  of 
structural  spares  to  date? 

General  Pearson.  To  date,  it  is  about  $600  million.  But  you  will 
notice,  sir,  that  we  have  changed  philosophy  in  that  we  are  just 
funding  high-risk  spares,  like  elevons,  landing  gear  doors,  and  that 
type  of  thing  that  might  be  damaged  rather  than  big-end  items  like 
aft  fuselages  and  things  like  that. 

Mr.  Stokes.  All  right.  Can  you  give — we  need  the  total  on  those. 

General  Pearson.  499,  57,  6,  and  35. 

Mr.  GoLDiN.  You  will  excuse  my  comptroller  who  refuses  to  use 
an  electronic  calculator  and  still  does  it  by  hand. 

Mr.  Allison.  It  is  $597  million  to  date. 

Mr.  Stokes.  As  we  recall,  the  set  of  structural  spares  that  even- 
tually became  Orbiter  105,  following  the  accident,  cost  NASA  ap- 
proximately $425  million;  is  that  correct? 

General  Pearson.  I  thought  it  was  more  than  that. 

Mr.  Allison.  I  thought  it  was 

General  Pearson.  For  Orbiter  105,  the  total  was  like  $2.1  billion, 
but  we  came  in  about  $200  million  less  than  that. 

Mr.  Stokes.  Okay. 

Mr.  GoLDiN.  No,  he  is  just  talking  about  the  spares. 

Mr.  Stokes.  For  the  spares. 

Mr.  GoLDiN.  We  will  collect  that  data  and  report  it  for  the 
record. 
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Mr.  Stokes.  That  would  be  fine. 
[The  information  follows:] 

OV-105 — Structural  Spares 

The  structural  spares  that  were  used  on  OV-105  (Endeavour)  began  in  PT  1983 
and  completed  in  FY  1990  for  a  total  cost  of  $391.6  million. 

Mr.  Stokes.  What  is  the  total  estimated  cost  of  this  set  of  struc- 
tural spares,  and  if  we  adopted  the  IG's  recommendation,  what 
would  be  the  total  savings?  Is  it  the  $471  million  noted  in  his 
letter? 

General  Pearson.  Again,  I  would  have  to  come  back  to  the 
record  on  that.  But  I  don't  think  it  is  quite  that  much.  We  have 
come  down  from  about  two-thirds  of  what  we  were  spending  on 
structural  spares  to  a  half. 

Mr.  Stokes.  What  we  need  here  is  the  total  estimated  cost  of  the 
set  of  structural  spares. 

[The  information  follows:] 

Structural  Spares  Total  Cost 

The  estimated  total  cost  of  the  current  set  of  structural  spares  is  $375  million. 

The  current  estimate  is  significantly  reduced  from  the  program  we  proposed  in 
the  FY  1993  President's  Budget  which  was  approximately  $618  million.  This  current 
estimate  is  $243  million  less  and  reflects  the  decision  to  complete  only  those  spare 
structures  that  are  considered  to  be  of  "high  risk."  High  risk  in  this  context  means 
those  structures  that  are  most  likely  to  become  damaged  during  operations  such  as 
landing  gear,  body  flap,  wing  parts  including  ailerons,  payload  bay  doors,  etc. 

The  Inspector  General  observed  that  we  could  save  between  $471  and  $618  million 
in  reducing  or  canceling  structural  spares.  We  believe  our  FY  1994  request  reflects 
the  intent  of  his  recommendation  to  reassess  the  need  for  structural  spares. 

Mr.  Allison.  Mr.  Chairman,  we  are  not  funding  a  set  of  structur- 
al spares  anymore.  We  have  an  ongoing  line  to  fund  individual 
high-risk  spares  now.  And  we  are  just  level  funding  at  about  $35 
million  a  year. 

General  Pearson.  And  the  philosophy  behind  that  is  we  don't 
know  exactly  where  we  are  going  now.  You  have  to  help  us  with 
this  and  we  are  keeping  that  capability  with  what  we  might  use  in 
an  emergency,  and  also  keep  the  skills  going  until  we  determine 
after  the  access  to  space  study  where  we  are  going  with  the  orbiter. 

Mr.  Goldin.  We  will  come  back  for  the  record,  and  let  me  tell 
you  how  I  propose  to  answer  this  question.  We  are  not  on  the  path 
that  would  have  led  to  the  $400  to  $600  million  number  that  the  IG 
indicated  in  his  letter.  We  have  cut  way  back.  And  what  we  will 
come  back  and  talk  about  is,  given  the  new  philosophy  we  have  on 
structural  spares,  exactly  how  much  we  plan  to  spend  over  the 
next  five  years,  I  think  that  is  the  number  that  you  ought  to  see 
and  be  able  to  compare  that  number  to  the  projection  that  the  IG 
made.  And  I  think  you  will  see  a  much  smaller  number  now. 

Mr.  Stokes.  For  the  record,  I  think  what  we  really  would  like  to 
get  to,  Mr.  Administrator,  is  the  first  set  of  spares  cost  us  about 
$450  million.  And  that  was  a  complete  set.  And  of  course  what 
you  have  just  talked  about  here  today  is  $553  million-$593  million. 
And  a  continuing  cost  of  $35  million  a  year. 

And  I  guess  our  question  is,  what  did  we  get  for  it  and  why  does 
this  continue  to  go  on  and  on  and  on? 
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Mr.  GoLDiN.  Basically  it  is  an  insurance  policy  to  keep  the  line 
open,  because  once  those  skills  go  away,  we  will  not  have  them. 
And  in  order  to  get  something  for  that,  what  Jed  is  saying  is,  we 
are  building  up  an  inventory  of  critical  hardware  that  we  could 
use,  that  we  would  have  to  replace  and  we  wouldn't  have  time  to 
replace  it  had  we  shut  the  line. 

I  believe  that  right  now  we  are  going  to  be  in  this  situation  be- 
cause we  will  not  be  making  a  decision  on  the  Shuttle  in  less  than 
a  five-year  period.  I  wouldn't  want  to  lead  the  Committee  to  believe 
that  NASA  would  be  ready  to  make  a  decision  to  say  we  are  ready 
to  transition  from  the  Shuttle  until  we  go  through  this  technology 
development  activity,  understand  where  we  are  going,  and  then  are 
sure  when  we  can  commit  to  a  new  launch  vehicle. 

So  given  that  we  are  going  to  have  the  shuttle  with  us  at  least 
for  a  decade,  we  believe  it  is  prudent  to  keep  that  line  open,  to 
have  available  in  case  we  need  it.  And  what  Jed  is  trying  to  do  is 
throttle  that  line  down  to  as  low  a  dollar  value  as  possible,  while 
still  keeping  the  critical  skills  available.  That  is  the  thrust  of  our 
philosophy. 

NASA  INDUSTRIAL  PLANT — DOWNEY,  CA 

Mr.  Stokes.  Now,  the  IG  also  indicates  in  his  letter,  and  I  want 
to  quote  again,  "Because  no  additional  orbiters  are  planned,  the 
NASA  industrial  plant  at  Downey,  California,  is  no  longer  needed. 
NASA  could  reduce  future  occupancy  costs  $50  million  annually 
and  avoid  $55.5  million  of  planned  facility  improvements  in  fiscal 
year  1992  through  1998  by  closing  the  Downy  facility." 

Do  you  agree  with  the  IG's  assessment? 

Mr.  GoLDiN.  I  would  like  to  ask  Jed  to  deal  with  that. 

General  Pearson.  Yes,  we  do  agree  with  that.  And  we  have  been 
seriously  looking  at  this  issue  along  with  the  structural  spares  and 
keeping  the  people,  the  capability  to  make  another  orbiter.  But  we 
have  to  defer  that  until  we  discover  where  we  are  going  in  the 
future  here.  Because  if  we  shut  them  down  now,  I  am  not  con- 
vinced we  will  save  all  the  money  that  is  indicated  in  there,  but  we 
lose  the  capability  and  the  flexibility  that  we  need  at  this  particu- 
lar moment,  especially  in  all  the  adjustments  we  are  doing  here  in 
the  next  two  few  months. 

Mr.  Stokes.  I  wonder  if  we  could  ask  the  IG  to  comment  on  this 
area.  Mr.  Bill  Colvin? 

Mr.  Colvin.  Yes,  sir. 

Mr.  Stokes.  Mr.  Inspector  General,  we  are  pleased  to  hear  from 
you  on  this. 

Mr.  Colvin.  I  am  pleased  to  be  here.  Chairman  Stokes.  And  what 
can  I  specifically  answer  for  you  on  those  questions? 

Mr.  Stokes.  Well,  I  guess  basically  we  would  like  just  to  get  your 
view.  We  have  cited  your  letter. 

Mr.  Colvin.  I  appreciate  that  very  much,  too. 

Mr.  Stokes.  And  you  heard  the  response,  right,  of  the  agency. 
And  is  there  anything  further  you  could  say  with  reference  to  this? 

Mr.  Colvin.  I  don't  think  so,  Mr.  Chairman.  I  think  at  this  point 
in  time,  as  both  the  Administrator  and  General  Pearson  have  re- 
ported to  you,  they  have  concurred  in  my  recommendations  and 
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they  are  tough  decisions.  They  are  very  difficult  decisions  for  them 
to  make,  I  recognize  that,  but  I  also  recognize  that  it  is  the  Admin- 
istrator's decision  to  make. 

It  is  a  programmatic  decision.  He  and  his  staff  are  evaluating 
that  decision.  They  are  taking  it  under  serious  evaluation  and  I  am 
assuming  that  once  I  get  their  response,  that  we  will  do  our  evalua- 
tion of  that. 

Mr.  Lewis.  Mr.  Chairman,  if  I  might  interpose  there,  what  the 
Chairman  is  bringing  you  to,  is  the  administrator's  strong  recom- 
mendation and  suggestion  that  the  Downey  facility  could  save 
money  by  closure,  $50  million  a  month;  is  that  right? 

Mr.  GoLDiN.  No. 

Mr.  Lewis.  A  year? 

Mr.  CoLViN.  Annually. 

Mr.  Lewis.  Or  total? 

Mr.  CoLViN.  No,  annually. 

Mr.  Lewis.  All  right,  annually.  He  suggests  that  until  the  re- 
search is  done  that  gives  us  an  answer  as  to  whether  you  have  an- 
other pathway  that  is  realistic,  you  ought  to  keep  those  bodies 
around.  That  would  seem  logical,  but  that  wasn't  a  part  of  what 
you  suggested. 

Mr.  CoLViN.  No,  that  was  not  part  of  my  suggestion.  You  know, 
that  again,  I  think.  Congressman,  is  a  programmatic  decision.  I  will 
not  interject  myself  into  a  programmatic  decision.  What  my  mis- 
sion here  is  and  my  role  is  to  point  out  to  the  Administrator  what 
his  possibilities  are.  And  then  the  program  office  does  the  evalua- 
tion on  those.  Now,  once  they  have  done  that  evaluation,  they  will 
respond  back  formally  to  my  recommendations  and  then  I  will 
evaluate  that  for  acceptance  or  ask  them  to  go  back  and  recheck  it 
again  or  reevaluate  it  again. 

Mr.  GoLDiN.  Congressman  Lewis,  I  would  like  to  clarify  the 
NASA  position.  We  are  looking  at  how  we  could  retain  the  capabil- 
ity for  critical  shuttle  skills  while  at  the  same  time  closing 
Downey.  We  believe  that  the  Inspector  General  has  made  a  very 
valid  set  of  observations  to  the  Administrator  and  to  the  Associate 
Administrator. 

So  observation  number  one  is  our  structural  spares  program  was 
too  robust,  so  General  Pearson  reacted  to  that  by  cutting  down  the 
level  of  the  structural  spares,  and  we  owe  an  answer  to  the  Com- 
mittee to  show  exactly  how  much  savings  we  will  have  relative  to 
the  numbers  that  Inspector  General  Colvin  pointed  out. 

Secondly,  we  are  taking  a  very  hard  look  at  consolidating  activi- 
ties on  the  Shuttle  to  see  if  there  is  a  possibility  of  closing  Downey, 
while  still  retaining  those  skills. 

Mr.  Lewis.  Those  skills,  okay. 

Mr.  GoLDiN.  So  we  believe  that  the  Inspector  General  has  made 
two  very  valid  suggestions  for  cost  savings  and  we  are  looking  at 
them  and  looking  at  it  and  taking  both  of  them  very  seriously. 

Mr.  Lewis.  Thank  you. 

Mr.  Stokes.  All  right.  I  think  this  is  a  good  point  for  us  to  con- 
clude for  the  day.  And  are  we  set  for  9:00  or  10:00?  All  right.  To- 
morrow morning  we  will  be  back  in  H-143  over  in  the  Capitol,  and 
we  start  at  10  a.m. 


no 

So  at  this  time,  then,  we  are  adjourned  until  10  a.m.  tomorrow 
morning. 


Ill 

Thursday,  April  29,  1993. 
advanced  solid  rocket  motor 

Mr.  Stokes.  The  committee  will  come  to  order. 

This  morning  we  would  like  to  start  with  SF-1  through  10  and 
have  some  discussion  on  the  Advanced  Solid  Rocket  Motor  (ASRM). 

The  request  for  1994  for  this  activity  is  $280,400,000  and  last 
year,  because  of  budget  constraints,  the  Congress  reduced  the  fund- 
ing profile  for  the  program  and  directed  that  the  initial  first 
launch  be  delayed  in  February  1997  to  December  1998;  is  that  cor- 
rect? 

Mr.  GoLDiN.  Yes. 

Mr.  Stokes.  Is  that  correct,  Mr.  Aldrich? 

Mr.  Aldrich.  I  didn't  hear  the  first  part  of  your  remark,  I  am 
sorry. 

Mr.  Stokes.  Sure.  Last  year,  because  of  budget  constraints.  Con- 
gress reduced  the  funding  profile  for  the  program  and  directed  the 
initial  first  launch  be  delayed  from  February  1997  to  December 
1998. 

Mr.  Aldrich.  Yes,  that  is  correct. 

Mr.  Stokes.  That  is  correct.  All  right.  However,  in  order  to  meet 
the  December  1998  launch  date,  the  request  presented  to  the  Con- 
gress was  not  sufficient  and  would  require  an  additional  $60  to  $70 
million;  is  that  correct? 

Mr.  Aldrich.  Yes,  that  is  correct. 

Mr.  Stokes.  And  I  take  it,  it  is  also  correct  that  this  budget  as- 
sumes a  first  flight  of  sometime  in  the  year  2000;  is  that  correct? 

Mr.  Aldrich.  Yes,  the  new  budget  that  has  been  submitted  now 
has  a  first  launch  in  December  of  2000. 

Mr.  Stokes.  Let's  review  the  bidding  on  ASRM.  On  March  31, 
1987,  Administrator  Fletcher  wrote  then-Chairman  of  this  Commit- 
tee Ed  Boland,  a  letter  announcing  the  proposed  acquisition  of 
future  space  shuttle  solid  rocket  motors.  And  in  the  letter,  he  men- 
tioned and  I  quote  that,  "the  potential  to  improve  performance  is  a 
major  factor  as  a  result  of  the  weight  growth  in  the  STS  program, 
resulting  from  the  STS  51-L  Challenger  recovery  decisions." 

Before  the  shuttle  accident,  the  shuttle  could  carry  62,000  pounds 
to  a  28  degree  incline  orbit  using  109  percent  engine  thrust.  Is  that 
number  essentially  correct? 

Mr.  Aldrich.  That  number  is  correct.  However,  we  had  never 
certified  the  109  percent  performance.  We  never  arrived  at  the 
ability  to  do  that  but  it  was  in  the  plan  prior  to  the  Challenger  ac- 
cident. 

Mr.  Stokes.  After  the  accident.  Let  me  ask  you  this,  isn't  it  a 
fact  that  not  only  was  it  in  the  plan,  but  it  was  also  scheduled  on 
the  next  flight? 

Mr.  Aldrich.  I  will  have  to  go  back  and  research  that.  I  don't 
believe  we  were  that  committed  to  or  close  to  109  percent.  I  may  be 
wrong. 

Mr.  Stokes.  I  am  talking  about  Galileo. 

Mr.  Aldrich.  I  will  check  on  that. 

[The  information  follows:] 
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Space  Shuttle  Main  Engines 

We  were  in  the  certification  process  for  operation  of  the  Space  Shuttle  Main  En- 
gines (SSMEs)  at  the  109  percent  power  level,  prior  to  the  Challenger  accident,  to 
support  the  Galileo  mission.  Discussions  were  underway  prior  to  Challenger  to  re- 
evaluate the  Galileo  mission  trajectory  to  eliminate  the  requirement  for  109  percent 
power  level,  due  to  technical  difficulties  encountered  in  the  certification  process. 

All  missions  since  Challenger,  including  the  Galileo,  have  flown  at  the  104  per- 
cent power  level.  Currently  all  SSME  flight  components  are  tested  for  at  least  52 
seconds  at  the  109  percent  power  level,  and  operation  at  this  power  level  is  permit- 
ted only  in  the  event  of  an  emergency. 

Mr.  Stokes.  All  right.  After  the  accident,  that  same  capability, 
the  same  orbit  using  104  percent  thrust  has  been  reduced  to  what? 

Mr.  Aldrich.  The  same  capability  after  the  accident,  I  believe,  is 
about  32,000  pounds  to  that  same  orbit.  I  might  ask  General  Pear- 
son if  that  is  the  correct  number. 

Mr.  Stokes.  General? 

General  Pearson.  Which  orbit,  28  degrees?  It  is  53,000  pounds, 
that  is  with  no  reserve. 

Mr.  Stokes.  What  is  it? 

General  Pearson.  It  is  53,000  pounds  with  no  reserve. 

Mr.  Stokes.  Will  it  be  reduced  further  in  the  future  owing  to 
changes  to  the  orbiter  such  as  the  advanced  turbo  pumps  and  so 
forth. 

General  Pearson.  Yes,  by  about  1,800  pounds  if  we  put  everything 
in  is  what  we  are  looking  at  right  now. 

Mr.  Stokes.  Now,  if  the  access  to  space  study,  which  we  just  dis- 
cussed should  suggest  that  we  fly  the  shuttle  well  into  the  next 
century,  say  2010,  then  you  believe  that  the  current  and  further 
eroded  shuttle  lift  capability  is  adequate? 

General  Pearson.  If  we  go  to  57  degrees,  it  would  be  further 
eroded,  of  course.  Did  I  get  the  question  right? 

Mr.  Stokes.  Same  orbit. 

General  Pearson.  With  all  the  improvements  in,  I  have  52,300 
pounds  with  no  reserves. 

Mr.  Stokes.  I  guess  in  the  access  study,  the  question  is,  is  this 
adequate  for  the  future? 

Mr.  Aldrich.  In  the  Access  to  Space  study,  there  are  several  op- 
tions which,  as  we  described  yesterday,  involve  continued  shuttle 
use  anywhere  from  the  year  2005  to  up  to  perhaps  2030.  And  the 
changes  we  would  be  talking  about  for  those  options  to  the  shuttle 
primarily  deal  with  augmentation  to  crew  safety  and  other  changes 
that  can  help  in  further  reducing  operations  costs.  It  is  my  under- 
standing that  the  performance  would  be  adequate  for  the  known 
shuttle  requirements.  However,  in  the  Space  Station  redesign  effort 
that  is  currently  going  on,  there  are  discussions  of  other  orbits  for 
the  Space  Station  and  other  configurations. 

And  so  it  will  not  be  completely  clear  just  how  supportive  the 
current  shuttle  performance  would  be  until  we  know  what  the  new 
Station  design  will  be  and  what  the  inclinations  will  be.  The  ASRM 
could  be  of  great  benefit  to  that,  depending  on  the  overall  outcome 
of  those  studies. 

General  Pearson.  Sir,  could  I 

Mr.  Stokes.  Sure. 

General  Pearson.  If  we  go  to  the  higher  inclinations,  of  course,  we 
lose  payload  capability  on  that.  Down  to  about  38,000  pounds. 
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Mr.  Stokes.  Let's  ask  you  this  question,  regardless  of  what  option 
is  chosen  for  redesigned  space  station  or  what  orbit  inclination  sta- 
tion is  launched,  we  are  going  to  fly  the  shuttle  for  an  additional 
15-plus  years. 

Should  we  proceed  with  ASRM  to  restore  much  of  that  payload 
capacity? 

Mr.  Aldrich.  This  budget  recommends,  and  I  recommend  that 
we  continue  to  plan  on  the  ASRM  at  least  to  the  point  where  we 
are  certain  that  we  know  what  our  requirements  are  and  what  our 
inclinations  are,  and  what  our  long-term  view  of  the  total  shuttle 
requirements  are.  It  is  a  prudent  plan  to  increase  the  shuttle  capa- 
bility in  all  of  the  areas  that  were  initially  intended,  and  the  pro- 
gram today  still  will  achieve  all  of  those  objectives  if  we  proceed 
down  that  path.  I  might  like  to  defer  to  Mr.  Goldin,  though,  if  he 
would  like  to  add  anything  about  decisions  on  the  ASRM  and,  as 
we  go  forward,  how  that  would  fit  into  the  agency  standing. 

Mr.  Stokes.  Mr.  Administrator? 

Mr.  Goldin.  The  present  plan  and  budget,  as  submitted,  calls  for 
continuing  the  ASRM  given  the  spectrum  of  requirements  that  we 
see.  And  until  we  see  a  change  in  the  requirements,  I  think  the 
ASRM  will  be  there.  But  we  have  not  yet  completed  all  of  our  stud- 
ies and  we  don't  know  all  of  the  orbits  and  all  of  the  inclinations. 
We  are  a  ways  off  on  that  right  now. 

SAFETY  AND  OBSOLESCENCE  UPGRADES 

Mr.  Stokes.  Page  SF-1  through  14,  1-14.  The  safety  and  obsoles- 
cence upgrades  are  detailed.  NASA  is  requesting  $140,200,000  for 
this  activity  in  1994.  Our  staff  was  briefed  on  the  alternate  turbo 
pump  and  it  would  appear  that  the  liquid  oxygen  piece  of  that 
puzzle  is  coming  around  well. 

But  the  question  of  spending  additional  dollars  for  these  up- 
grades, particularly  the  advanced  fuel  pump  and  the  large  throat 
main  combustion  chamber  carried  on  this  page  at  $22  million,  is 
somewhat  connected  to  the  issue  of  whether  or  not  we  are  going  to 
use  the  shuttle  in  an  active  fashion  or  let  the  flight  rate  erode. 

I  think  it  is  fair  to  say  that  the  position  of  the  Committee  has 
been  that,  since  we  are  appropriating  four-plus  billion  for  the  shut- 
tle program,  and  since  whether  we  fly  the  shuttle  twice  or  eight  or 
nine  times,  it  will  still  cost  roughly  the  same  amount  of  money,  we 
might  as  well  fly  it  at  least  eight  times  a  year. 

I  also  think  it  is  fair  to  say  that  there  has  been  a  great  deal  of 
pressure  to  continue  to  reduce  the  flight  rate  to  six,  or  six  to  eight, 
and  even  four  to  six  and  so  on.  The  advanced  turbo  pump  program 
alone  will  cost  a  total  of  almost  $1.1  billion.  So  it  strikes  us  it  is  a 
great  deal  of  money  if  we  are  not  going  to  make  use  of  the  shuttle's 
capability. 

So  I  would  be  interested  in  the  shuttle  manager's  view  of  what 
we  just  said  and,  of  course,  the  administrator's  view  also. 

General  Pearson.  I  would  agree  with  you  all  the  way  on  that,  Mr. 
Chairman.  As  of  this  point,  we  are  scheduled  into  the  outyears  at 
eight  flights  and  look  forward  to  flying  at  that  rate.  The  Adminis- 
trator has  always  supported  that  rate  of  six  to  eight.  Six  is  the  ab- 
solute minimum  to  maintain  the  system  safely,  so  we  would  never 
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want  to  go  below  six  flights.  We  are  working  to  keep  up  the  eight 
flights. 

Mr.  GoLDiN.  I  would  like  to  just  establish  why  I  asked  for  a  mini- 
mum number  of  flights.  I  just  wanted  to  be  sure  that  we  at  NASA 
had  a  public  and  an  open  position  about  what  it  would  take  to 
assure  the  shuttle  safety,  because  there  have  been  a  number  of  dis- 
cussions that  maybe  we  could  go  down  to  four  flights  over  three 
flights  or  two  flights. 

My  experience  in  industry  said  that,  to  keep  the  crew  sharp,  we 
needed  a  minimum  number  of  flights  and  I  wanted  to  establish  a 
floor  and  that  is  where  the  number  six  comes  from.  That  was  based 
on  a  very  thoughtful  review  by  the  people  at  Johnson  Space 
Center,  Marshall  Space  Flight  Center,  Kennedy  Space  Center,  Sten- 
nis  Space  Center  and  Headquarters,  so  that  is  the  reason  for  the  six. 
six. 

If  you  look  at  our  budget,  we  have  scheduled  eight  flights  per 
year  over  the  five-year  plan.  And  we  believe  we  will  have  full  utili- 
zation of  those  flights. 

SHUTTLE  OPERATIONS 

Mr.  Stokes.  Let's  turn  to  page  SF2-5.  Under  shuttle  operations 
in  the  flight  hardware  activity  on  that  page,  the  Solid  Rocket 
Booster  request  for  1994  is  $515,700,000  and  of  that  amount,  $387 
million  is  direct  payment  to  the  prime  contractor. 

And  if  we  divide  eight  shuttle  flights  per  year,  which  is  the  cur- 
rent manifest  into  that  amount,  it  would  equate  to  a  cost  of 
$48,300,000  per  flight  for  a  set  of  shuttle  solid  rocket  motors;  is  that 
correct? 

Mr.  Allison.  That  is  correct. 

Mr.  Stokes.  The  marginal  cost  of  a  shuttle  flight  is  roughly  $44 
million.  The  marginal  cost  is  the  cost  of  adding  or  subtracting  one 
shuttle  flight  to  the  yearly  manifest;  is  that  correct? 

Mr.  Allison.  That  is  correct. 

Mr.  Stokes.  All  right.  Then  the  problem  the  committee  is  having 
is,  how  can  the  marginal  cost  be  $44  million  when  it  costs  $48  mil- 
lion for  just  a  set  of  solid  rocket  motors?  Explain  that  for  us. 

General  Pearson.  Could  I 

Mr.  GoLDiN.  We  have  two  volunteers. 

Mr.  Stokes.  All  right. 

General  Pearson.  My  take  on  it  is,  we  are  just  buying  the  solid 
rocket  motors,  but  the  marginal  cost  is  the  refurbishing  cost  be- 
tween the  flights. 

Mr.  Allison.  The  marginal  cost  is  just  what  you  would  change  if 
you  added  or  subtracted  one  flight.  It  isn't  the  average  cost,  it  is 
just  the  propellants,  the  things  that  you  could  actually  reduce  or 
increase  to  change  the  flight  rate  by  one.  It  can't'  be  the  average 
cost.  Everything  has  a  minimum.  You  can't  reduce  an  average 
when  you  reduce  one  flight.  And  that  is  the  basic  reason  for  the 
difference.  You  have  a  minimum  base  that  you  can't  go  below. 

Mr.  Goldin.  Mr.  Chairman,  the  Administrator  would  like  to 
review  this  with  his  staff  and  come  back  with  a  statement  on  the 
record  after  we  review  it. 
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Mr.  Stokes.  Let  me  ask  you  this,  and  you  might  want  to  add  this 
to  it.  This  is  a  way  to  try  to  look  at  the  question  a  Httle  differently, 
and  that  is,  are  you  telling  us  that  regardless  of  how  many  times 
we  flew  the  shuttle  in  a  given  year,  whether  it  was  one  time  or 
eight  times,  that  the  contractor  would  still  bill  us  for  $387  million? 

Mr.  Allison.  No,  sir.  We  are  not  saying  that. 

Mr.  Stokes.  You  are  not  saying  that.  All  right. 

[The  information  follows:] 
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Shunle  Flight  Cost 

« 

The  average  cost  per  flight  is  the  average  cost  in  a  given  year  for  a  shuttle  flight.   It  is 
derived  by  using  the  annual  budget  and  dividing  it  by  work  in  process  or  by  the  number 
of  flights  in  the  year.   It  includes  the  base  cost  of  hardware,  software,  and  facilities  to 
operate  the  Space  Shuttle  on  a  sustained  basis.   The  average  FY  1994  cost  per  flight  is 
$392  million. 

The  marginal  cost  is  the  cost  associated  with  the  addition  or  reduction  of  one  flight  from 
the  shuttle  manifest.   It  includes  consumable,  hardware  and  labor  that  can  be  removed 
with  only  temporary  adjustments  in  the  flight  rate.   The  assumption  is  that  all  facilities 
and  skills  must  be  maintained  to  support  the  capability  associated  with  safely  flying  the 
sustained  flight  rate.   The  Space  Shuttle  Program  would  not  lay-off  contractor  employees 
during  only  temporary  adjustments  in  the  flight  rate.   The  total  Shuttle  marginal  cost  for 
deleting  a  flight  in  FY  1994  is  $40.1  million. 

The  average  cost  of  a  solid  rocket  motor  flight  set  is  $48.5  million  in  FY  1994.   The 
marginal  cost  for  a  set  of  solid  rocket  motors  is  $7.1  million.    Because  of  the  program's 
long-term  procurement  strategy  associated  with  solid  rocket  motor  propellant  and 
insulation  material,  no  reductions  in  these  materials  are  available  in  the  budget  horizon. 
In  addition,  the  Solid  Rocket  Motor  Project  has  lifetime  fixed  price  buy  contracts  for  most 
of  the  other  material  and  subcontractors.   Thus,  85  percent  of  the  $1 15  million  material 
and  subcontract  costs  are  essentially  fixed  in  nature. 

The  same  fixed  cost  dynamic  applies  to  manufacturing  labor.    If  the  sustained  flight  rate 
experienced  only  a  temporary  adjustment,  then  the  savings  from  a  light  reduction  come 
from  a  minimal  change  in  shifting  and  overtime  assumptions,  and  no  lay-offs  would  be 
assumed.   The  Solid  Rocket  Motor  Project  is  able  to  reduce  $4.5  million  for  a  flight 
deletion  out  of  the  total  $194  million  of  manufacturing  labor  budget.   The  supporting 
manpower  to  maintain  the  sustained  capability  is  relatively  fixed. 

Identified  below  is  the  FY  1994  content  of  the  average  and  marginal  cost  (which  is 
included  in  the  average  cost)  of  the  RSRM: 

AVERAGE  MARGINAL 

$48.4M  $7.5M 

$23.4M  $4.5M  Motor  Manufacturing  Labor  -  manpower  required  for 

manufacture  and  refurbishment  of  solid  rocket  motors. 
This  includes  touch  labor  (marginal  cost)  and  support 
labor  (production  control,  manufacturing  and  industrial 
engineering,  SR&QA,  testing),  and  level  of  effort  labor 
(procurement,  safety,  QA  control,  tooling  sustenance). 

$11.9M  $1.4M   Materials  -  propellants,  insulation/liner  rubber,  nozzle 

ablatives  including  rayon. 

$  L6M  $  .7M    Subcontracts  and  hardware  -  expendable  hardware 

including  O-rings  and  heaters,  reusable  hardware  (new  & 
refijrbished)  including  case,  nozzles,  and  stiffener  rings. 
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other  subcontracts  including  vendor  studies  and  purchase 
of  piece  parts. 

$   .9M  $  .5M  Freight  -  shipping  costs  for  flight  hardware. 

$  8.2M  Sustaining  Engineering/other  labor  -  sustaining 

engineering  required  for  program  management, 
engineering  assessment,  materials  &  processes  lab, 
reliability,  contracts,  and  RSRM  facilities. 

$  2.4M  Other  Direct  Costs  -  computer  support  for  engineering, 

manufacturing,  quality,  and  management;  travel; 
replacement  and  maintenance  of  tooling;  leases  for 
refurbishment  facility. 

In  conclusion,  a  high  percentage  of  the  average  cost  per  flight  is  required  to  maintain  the 
capability  (i.e.,  facilities,  equipment,  workforce,  etc.)  for  sustaining  a  given  flight  rate.    In 
addition,  there  are  considerations  such  as  fixed-price  contracts  and  long-lead  efforts 
associated  with  manufacturing  or  planning  which  may  affect  marginal  cost  per  flight. 
Marginal  cost  per  flight  should  be  considered  on  a  case-by-case  basis  due  to  these  factors. 
Average  cost  per  flight  cannot  be  used  to  adjust  budget  for  temporary  changes  in  the 
flight  rate. 
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Mr.  Allison.  There  would  actually  be  a  change  of  $7  million  for 
the  solid  rocket  motor. 

General  Pearson.  That  is  also  a  short-term  assumption.  If  you  take  a 
lot  of  flights  out,  you  could  get  more  money  out  of  it,  but  the  ques- 
tion has  always  been,  if  you  take  one  flight  out  of  the  manifest, 
how  much  are  you  going  to  make  on  that?  And  the  answer  is  that 
marginal  cost  and  the  refurbishment.  But  naturally,  if  you  come 
down  to  flight  rates  that  we  think  are  unsafe,  you  could  buy  fewer 
tanks  and  buy  fewer  of  other  things  and  you  could  cut  it  down 
more. 

Mr.  Stokes.  Take  the  eight  flights,  are  you  reducing  it  by  the  $56 
million? 

General  Pearson.  If  you  took  eight  flights. 

Mr.  Stokes.  He  said  $7  million. 

Mr.  Allison.  Reduce  it  by  the  entire  amount. 

Mr.  Stokes.  Reduce  it  by  the  entire  amount? 

Mr.  Allison.  If  you  took  all  of  the  flights  out,  you  wouldn't  have 
a  program. 

Mr.  Stokes.  I  guess  when  we  look  at  the  period  of  time,  the  three 
years,  and  we  didn't  fly  anything,  we  still  paid  high  costs. 

Mr.  Allison.  Yes,  sir,  but  we  intended  to  go  back  and  fly.  The 
marginal  cost  on  the  redesigned  solid  rocket  boosters  includes  the 
attrition  hardware  and  things  that  you  would  use,  full  recovery  of 
the  aircraft  where  they  go  find  out  the  SRBs.  And  the  labor  that 
assembles  the  hardware.  None  of  the  project  support,  the  overhead, 
the  flight  support  or  the  transportation  is  included  in  there.  That 
is  the  difference  between  the  average  cost  and  the  marginal  cost  on 
that  particular  project. 

Mr.  Allison.  I  would  assume  if  we  cancelled  the  program,  we 
would  get  rid  of  everything. 

General  Pearson.  Except  for  the  launch  systems  that  you  have  to 
have  to  launch  the  other  system  with.  With  any  system,  you  still 
have  those  costs. 

Mr.  Stokes.  The  Administrator  wants  to  say  something. 

Mr.  GoLDiN.  I  would  like  to  go  back  through  this.  I  think  what 
we  have  here  is  Gary  is  looking  at  the  marginal  costs  for  just 
taking  one  flight  in  or  one  out.  As  you  start  taking  a  larger 
number  in  or  out,  then  you  begin  to  have  more  than  just  this 
number,  and  I  think  that  is  where  the  confusion  is  coming  from.  So 
why  don't  we  just  take  a  look  at  this  over  a  broader  range  of 
taking  one  flight  in  and  one  out  and  answer  the  question  in  a 
broader  perspective. 

Mr.  Allison.  There  could  be  a  step  function  there. 

Mr.  GoLDiN.  I  think  that  is  where  the  confusion  is  rightfully 
coming  from.  So  we  will  plot  a  curve  of  a  number  of  units  and  mar- 
ginal costs  and  put  an  explanation  of  where  there  are  step  func- 
tions in  it.  You  can't  just  take  it  down  five  or  six  units — you  can't 
go  below  six  units  because  then  you  say  you  are  not  flying.  We  can 
give  you  the  marginal  cost  for  one  and  two,  but  if  you  go  to  the 
third  unit,  then  you  say  we  are  not  flying.  And  then  you  are  in  a 
standby  or  shutdown  mode.  It  is  our  position  that  we  cannot  go 
below  six  flights  a  year. 
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Mr.  Stokes.  That  will  be  fine.  Provide  it  for  the  record.  On  page 
SF3-1,  NASA  is  requesting  $300,300,000  for  expendable  launch  ve- 
hicles and  upper  stages  in  1994.  This  is  a  jump  of  $120  million  from 
the  1993  estimate. 

The  request  for  intermediate  launch  is  $63,200,000.  The  justifica- 
tions on  SF3-3  indicate  that  the  major  funding  required  in  1994  for 
intermediate  class  ELVs  is  2-AS  in  support  of  a  solar  and  helios- 
pheric  observatory  mission.  Also  included  in  that  line  item  are 
funds  for  the  first,  TDRS-G  in  1997. 

What  was  the  funding  source  for  the  solar  and  heliospheric  ob- 
servatory and  what  is  the  total  cost  of  that  mission  and  also  give  us 
its  history. 

Mr.  Allison.  The  development  and  operations  for  Solar  and  He- 
liospheric Observatory  (SOHO)  are  funded  in  Physics  and  Astrono- 
my. 

[The  information  follows:] 
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Redesign  Solid  Rocket  Motor 

The  marginal  cost  of  RSRM  is  $7.1  million  as  stated  previously.    It  consists  of  touch 
labor  for  flight  sets  and  materials  (propellants).   Also  as  explained  above,  were  we  to 
have  a  temporary  adjustment  in  the  flight  rate  to  6  flights  in  a  given  year  the  adjusted 
marginal  cost  would  be  $14.2  million. 

As  stated  in  the  hearing,  6  flights  is  the  minimum  level  that  allow  us  to  maintain  the     - 
proficiency  with  the  flight  support  teams  and  is  therefore  a  required  level  to  safely  fly 
based  on  our  judgement  and  analysis.   There  would  be  step  functions  that  occur  at  lower 
sustained  flight  rates.   Tlie  total  RSRM  savings  for  reducing  the  sustained  yearly  flight 
rate  from  eight  to  six  would  be  in  the  range  of  $25-35  million.   This  would  result  from 
the   reduction  in  both  the  hands-on  and  support  labor  and  restructuring  of  materials 
contracts  and  subcontracts.   Currently  we  do  not  have  the  data  to  identify  where  the 
specific  step  functions  would  occur  at  even  lower  flight  rates.   This  would  assume  that  we 
would  plan  to  flu  at  a  flight  rate  lower  than  6  for  a  sustained  period  of  time.   As  we  have 
stated  previously,  this  would  be  below  what  we  consider  the  minimum  safe  level  of  6 
flights. 

While  the  marginal  cost  appears  low  relative  to  the  average  cost,  it  should  be  kept  in 
mind  that  we  are  already  flying  at  a  low  flight  rate.   At  our  current  flight  rate  the 
marginal  cost  is  14%  of  the  average.   We  estimate  at  12  flights  per  year,  the  average  cost 
would  drop  significantly  since  the  fixed  cost  would  be  spread  over  a  much  larger  base. 
At  that  rate  the  marginal  cost  would  be  22%  of  the  average. 

There  is  a  large  fixed  base  needed  to  sustain  the  flight  capability.   This  fixed  base  is 
being  aggressively  reduced  through  the  target  reductions  and  efficiencies  imposed  on  each 
of  the  Shuttle  projects.   Major  reductions  in  the  operating  base  are  occurring  from 
previous  levels  through  these  cost  targets  amounfing  to  over  20%  from  P^  1992  to  FY 
1998  once  escalation  and  other  factors  are  taken  into  account. 
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Mr.  Stokes.  Is  it  a  line  item. 

Mr.  Allison.  No,  it  is  part  of  the  COSTR  project,  the  Collabora- 
tive Solar  Terrestrial  Research  project.  This  is  half  of  the  ISTP 
program.  The  other  half  is  the  Global  Geospace  Sciences. 

Mr.  Diaz.  SOHO  is  the  European  spacecraft  that  we  are  provid- 
ing instruments  for  and  the  instruments  are  funded  under  the 

Mr.  Stokes.  Would  it  be  fair  to  say  that  the  new  TDRS-G  launch 
could  be  technically  accommodated  on  the  shuttle? 

Mr.  GoLDiN.  It  technically  could  be  accommodated  on  the  Shut- 
tle, but  the  Administrator,  under  the  new  rules  after  the  Challeng- 
er accident  has  got  to  evaluate  and  establish  the  need  for  flying  a 
vehicle  that  either  does  or  does  not  need  human  interaction.  And 
at  the  request  and  discussions  with  staff  yesterday,  NASA  has 
taken  on  an  action  to  make  that  evaluation  and  establish  the  need 
for  expendable  versus  the  utilization  of  the  shuttle  for  the  TDRS 
vehicle. 

Mr.  Stokes.  Within  the  large  ELV  line  which  is  carried  at 
$82,300,000  in  1994,  are  there  any  funds  for  the  advanced  X-ray  as- 
trophysics facility  launch  requirements? 

Mr.  Allison.  No,  sir,  there  are  none. 

Mr.  Stokes.  Also  the  intermediate  expendable  launch  line  item  is 
the  subject  of  a  potential  RFP  for  a  series  of  launch  services;  is 
that  correct? 

Mr.  Allison.  Yes,  sir,  I  believe  it  is. 

Mr.  Stokes.  What  would  be  the  total  cost  in  real  year  dollars  of 
the  first  launch  vehicle  under  that  RFP? 

Mr.  GoLDiN.  Al? 

Mr.  Diaz.  That  is  a  procurement  sensitive  piece  of  information, 
but  it  is  measured  in  hundreds,  to  the  $100  million  range,  some- 
thing in  that  range. 

Mr.  Stokes.  Is  this  the  price  if  we  buy  one  vehicle? 

Mr.  Diaz.  I  think  you  might  be  able  to  fix  on  it  if  you  looked  at 
the  SOHO  vehicle.  That  is  a  procurement  of  one,  and  so  that  is 
what  you  might  expect  to  pay  for  one  vehicle. 

Mr.  Stokes.  How  much  is  the  SOHO  vehicle? 

Mr.  Diaz.  About  $137  million. 

TRACKING  DATA  AND  RELAY  SATELLITE 

Mr.  Stokes.  Turning  to  the  tracking  budget  on  SF4-10,  the  track- 
ing data  and  relay  satellite  TDRS-II  has  displayed.  This  program 
was  not  funded  by  Congress  and  was  subsequently  canceled,  and 
this  action  was  taken  largely  because  of  our  1993  budget  problems 
and  is  illustrative  of  the  fact  that  we  simply  have  too  much  on  the 
NASA  plate. 

However,  it  was  suggested  by  the  committee  staff  that  NASA 
look  at  the  possibilities  of  the  stopgap  measure  of  buying  one  addi- 
tional TDRS  vehicle  within  the  current  series  if  that  could  be  pro- 
cured from  TRW  for  approximately  $150  million. 

The  justification  indicates  that  that  effort  was  unsuccessful  and 
our  question  is,  was  it  unsuccessful  because  TRW  could  not  commit 
to  the  costs  that  they  had  earlier  suggested?  Was  it  unsuccessful 
because  of  a  possible  protest  to  a  sole-source  buyer. 
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Mr.  GoLDiN.  Let  me  give  the  broad  answer  and  then  I  will  ask 
Charlie  to  give  the  details.  NASA  concurs  with  the  Congress  that  it 
is  not  necessary  to  initiate  the  TDRS-II  procurement.  It  is  a  very 
large  procurement.  We  don't  think  that  we  have  the  requirements 
for  the  TDRS-II  and  in  this  budget  we  recommend  not  proceeding 
with  TDRS-II.  We  intended  to  go  out  and  procure  a  vehicle.  We 
had  a  protest  and  Charlie  can  give  you  the  details  of  that. 

Mr.  Force.  We  had  three  protests;  the  legal  staff  looked  at  the 
protests  and  felt  they  would  be  sustained  and  recommended  that 
we  go  for  a  functional  equivalent.  The  protest  was  along  the  line 
that  NASA  should  go  for  a  functional  equivalent  rather  than  a 
carbon  copy  of  the  original  design  and  that  is  what  we  have  pro- 
posed in  this  budget. 

Mr.  Stokes.  The  1994  budget  includes  $48  million  for  kind  of  a 
son  of  TDRS-II  concept  and  this  would  entail  a  fixed  price  contract 
involving  three  spacecraft.  What  is  the  total  estimated  cost  of  this 
program? 

Mr.  Force.  Our  estimate  is  slightly  under  $900  million.  Again, 
we  are  hoping  to  be  able  to  go  out  with  an  RFP  fairly  soon.  As  you 
suggested,  we  are  looking  at  a  fixed  price  approach  and,  therefore, 
we  would  have  in  a  few  months  a  firm  price  from  industry  to  vali- 
date or  invalidate. 

space  station  work  package  IV 

Mr.  Stokes.  I  want  to  go  back,  now,  to  an  area  you  touched  upon 
briefly  yesterday.  And  that  is  the  situation  with  work  package  four 
space  stations.  And  this  issue  is  particularly  important  to  me,  since 
it  involves  NASA  Lewis  out  in  Cleveland. 

I  understand  that  the  IG  has  issued  this  report  and  that  there 
are  differences  in  opinion  between  station  personnel  and  the  IG.  So 
I  would  like  to  hear  both  Mr.  Colvin's  and  your  viev/s  on  this 
matter.  I  would  like  to  ask  for  the  record. 

Mr.  GoLDiN.  Sure,  Mr.  Chairman,  let  me  say,  first,  that  the 
memo  issued  by  Mr.  Colvin  was  a  preliminary  report  and  the 
NASA  practice  calls  for  the  IG  to  issue  a  preliminary  report,  and 
before  he  issues  a  final  report,  that  the  IG  give  all  the  NASA  team 
members  that  are  impacted  by  the  report  a  chance  to  respond. 

After  all  the  inputs  are  in,  the  IG  then  has  a  draft  final  report, 
which  the  Administrator  then  reviews.  I  had  not  seen  the  response 
to  the  preliminary  report  until  this  morning  when  it  was  called  to 
my  attention  yesterday. 

I  have  read  it  and  I  think  it  was  a  little  misleading,  if  you  looked 
at  the  front  end  of  it,  saying  that  the  impacted  group  out  at  Reston 
hadn't  had  a  chance  to  respond  to  the  preliminary  report.  Well 
that  was  the  whole  purpose  of  the  preliminary  report.  The  prelimi- 
nary report  was  very  clear.  That  was  done  in  a  relatively  short 
period  of  time  and  was  looking  for  validation. 

So  I  wouldn't  construe  that  report  as  anything  other  than  an  in- 
ternal NASA  document,  that  the  IG  was  seeking  clarifications  on  a 
number  of  points  where  the  IG  felt  that  there  may  have  been  an 
absence  of  data  or  there  may  have  been  inaccurate  data.  And  I 
think  the  response  was  a  little  overly  forceful  in  the  introductory 
section. 
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However,  as  I  read  through  the  report,  the  report  concurred  with 
every  one  of  the  IG's  recommendations  at  the  back  end  and  recog- 
nized that  there  are  a  number  of  issues  that  must  be  worked.  So  I 
would  recommend  that  the  process  be  allowed  to  proceed  and  that 
we  in  NASA  work  clarifications  of  all  the  issues  and  I  stand  firmly 
behind  the  IG. 

Mr.  Stokes.  Would  it  be  fair  to  say  that,  at  a  minimum,  you  are 
concerned  with  what  actually  defined  a  CDR  and  is  90  percent  of 
working  drawings  or  what? 

Mr.  GoLDiN.  Yes.  That  was  one  of  the  concerns  that  I  think  was 
a  valid  issue  raised  by  the  IG.  In  fact,  I  have  asked  the  independ- 
ent assessment  team  to  take  a  look  at  the  impact  of  the  definition 
of  the  CDR  and  they  have  been  having  discussions  at  a  number  of 
NASA  centers  collecting  the  data.  I  do  not  have  that  data,  so  it  is 
very  difficult  for  me  to  respond  and  to  say  whether  it  is  good  or 
bad.  I  am  not  sure  whether  it  is  bad,  it  just  may  be  a  statement  of 
where  they  are.  The  independent  assessment  team  was  asked  to 
put  that  into  perspective.  So,  again,  I  want  to  emphasize  this  was  a 
preliminary  report. 

I  don't  believe  it  reflects  badly  on  the  NASA  employees.  I  don't 
believe  it  reflects  badly  on  the  Space  Station  program.  It  is  just  the 
IG  is  meeting  his  responsibility  to  try  and  understand  how  we  are 
performing  in  different  areas  and  how  we  could  do  our  job  better. 
And  we  will  respond  to  it. 

Mr.  Stokes.  All  right.  We  will  probably  want  to  just  continue 
monitoring  it  with  you.  Mr.  Lewis? 

NATIONAL  LAUNCH  SYSTEM 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Mr.  Goldin,  welcome  one  more  day.  How  many  more  do  we  have 
to  go? 

Mr.  Goldin.  This  is  it,  at  least  for  now,  unless  you  want  more 
meetings. 

Mr.  Lewis.  I  am  looking  forward  to  that  June  meeting.  It  really 
is  interesting  to  recall  the  roller  coaster  ride  we  have  been  on  with 
various  NASA  programs,  especially  the  shuttle  program.  I  am  re- 
membering the  positive  response  when  we  collected  an  errant  sat- 
ellite with  the  shuttle. 

But  now,  with  the  long  anticipated  deferral  and  elimination  of 
the  national  launch  system,  do  we  have  a  launch  vehicle  program 
capable  of  delivering  payloads  that  is  as  flexible  as  shuttle?  Do  we 
have  such  a  program  on  board  anjrwhere  in  our  process  that  would 
have  a  proven  capability  that  shuttle  has  even  though  we  have  had 
highs  and  lows  between  now  and  the  year  2000? 

Mr.  Goldin.  Let  me  say  something  about  the  problem  with  the 
shuttle,  our  Access  to  Space  for  humans  and  other  cargo  for  the 
United  States  of  America.  I  also  want  to  point  out  that,  in  spite  of 
all  the  ups  and  downs  on  the  Shuttle,  it  is  the  only  machine  of  its 
type  in  the  world.  I  have  met  with  the  Russians  and  they  have  told 
me  that  they  don't  have  a  machine  that  has  a  down  cargo  capabil- 
ity that  the  shuttle  has. 

Mr.  Lewis.  That  is  part  of  my  question  as  well,  whether  anybody 
else  has  anything  out  there. 
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Mr.  GoLDiN.  This  is  the  only  machine.  I  have  to  tell  you,  as  the 
NASA  Administrator,  it  is  just  amazing  to  me  the  process  that  we 
lived  through.  I  lived  through  that  satellite  rescue.  I  am  proud  of 
the  astronauts  that  took  on  a  tough  job.  And  every  day  we  have 
thousands  of  NASA  employees  working  on  the  Shuttle.  And  it  is  as 
though  it  is  like  the  stock  market.  The  national  mood  on  the  shut- 
tle swings  with  very  small  nuances. 

I  am  very,  very  concerned  about  the  fact  that  NASA  has  been 
asked  to  manage  the  safety,  which  is  exactly  what  we  are  doing. 
And  I  pointed  that  out  in  my  opening  testimony  yesterday.  I  am 
proud  of  the  people  down  at  the  Cape,  because  we  have  safety  sys- 
tems that  work.  Our  objective  is  not  to  satisfy  the  press  and  launch 
the  shuttle  to  meet  a  launch  moment  or  a  launch  date  so  we  can 
have  nice  press,  our  objective  is  to  make  that  machine  as  safe  as 
possible  so  that  when  those  astronauts  climb  into  it,  they  have  con- 
fidence. So  we  are  not  going  to  respond. 

And  I  want  to  tell  you,  I  have  called  down  the  Cape  every  time.  I 
have  called  General  Pearson  before  each  launch  and  I  have  said, 
you  don't  listen  to  the  press.  You  do  what  is  right  because,  in  the 
end,  we  can't  have  it  both  ways.  We  can't  drive  to  schedule  and 
assure  safety. 

I  am  very  proud  of  the  shuttle  and  I  am  proud  of  the  people  that 
work  on  the  Shuttle.  It  is  a  national  asset  and,  yes,  it  has  problems, 
but  it  is  one  of  the  most  complicated  machines  ever  built  by  hu- 
mankind. The  problem  we  have  with  the  Shuttle  is  people  like  to 
think  of  it  as  an  airplane,  which  has  millions  of  hours  and  thou- 
sands of  units. 

But  let  me  tell  you  about  airplanes.  We  did  a  study  at  Kennedy 
Space  Center  on  the  on-time  takeoffs  of  planes.  It  is  75  percent. 
Over  the  lifetime  of  the  Shuttle,  it  is  close  to  50  percent.  So,  again, 
I  want  to  put  things  into  perspective.  These  are  very  wonderful 
people  undertaking  a  very  hard  job.  And  on  top  of  that,  we  have 
asked  them  to  reduce  their  cost  of  doing  business  and  improve  the 
safety. 

So  this  is  a  national  asset  and  NASA  is  not  going  to  react  to  the 
ups  and  downs  in  the  press.  And  yes,  we  could  have  some  problems, 
and  yes,  we  could  have  another  serious  problem.  But  when  was  it 
that  America  was  ever  afraid  of  that? 

Mr.  Lewis.  I  not  only  have  empathy  for,  but  agree  with  the  view 
that  you  are  expressing.  I  nonetheless  find  myself  riding  the  roller 
coaster.  The  Hubble  experience  was  one  of  those  highs.  And  then 
at  the  same  time,  you  have  to  ask  yourself — why  do  you  think  that 
the  Shuttle  has  so  constantly  been  bashed? 

Mr.  GoLDiN.  The  problem  we  have  is  the  shuttle  started  out  as 
an  outstanding  program.  But  as  cost  pressures  developed,  we  have 
not  had  the  flexibility  to  look  at  total  life  cycle  costs  to  design 
those  things  into  the  system,  that  over  the  20,  30-year  life  cycle  of 
the  Shuttle  would  allow  us  to  have  a  much  smoother  operation  and 
a  lower  cost  operation.  The  design  engineers  didn't  have  that  flexi- 
bility. And  it  became  part  of  the  process  where  we  would  manage 
to  cost  and  just  manage  the  development  costs.  And  that  is  why  I 
am  careful  not  to  say  that  anyone  did  anything  wrong.  That  is 
what  the  Nation  decided  to  do,  but  now  we  have  the  problem. 


125 

We  don't  have  the  flexibility  of  going  back  and  designing  the 
Shuttle  for  operability.  We  are  trying  to  do  the  best  we  can.  I  think 
that  is  where  the  root  cause  of  the  claim  is.  At  the  time,  there  was 
difficult  budget  decisions,  and  I  don't  want  to  say  that  the  people 
that  made  the  budget  decisions  did  the  wrong  thing,  but  one  of  the 
things  that  we  have  emphasized  is  that  we  want  to  take  a  look  at 
life  cycle  costs  and  give  those  wonderful  engineers  an  opportunity 
to  make  sure  that  the  new  programs  we  start  look  at  the  total  life 
cycle.  I  think  that  is  the  genesis  of  it. 

But  right  now,  if  we  want  to  start  replacing  the  Shuttle  today, 
we  couldn't  do  it  in  less  than  10  years.  So  the  decision  we  have  to 
make  is,  as  a  Nation,  are  we  going  to  stand  behind  the  people  that 
operate  the  shuttle  and  recognize  the  difficulty  that  they  have,  or 
are  we  going  to  stop  flying  it?  I  don't  think  we  can  have  it  both 
ways. 

In  the  meantime,  it  is  very  important  that  we  as  a  Nation  decide 
what  our  long-term  strategy  is.  We  at  NASA  want  to  work  with 
the  DOD  and  the  Congress  and  the  Department  of  Transportation 
to  help  conceive  a  program  that  perhaps  in  the  future  could  phase 
in  so  we  don't  have  this  problem.  But  as  the  Administrator,  I  am 
going  to  be  the  lightning  rod.  I  am  not  going  to  allow  the  NASA 
employees  to  be  bashed  over  a  situation  over  which  they  have  no 
control.  I  know  it  sounds  like  strong  language,  but  these  are  hard 
working,  good  people.  And  it  is  not  a  pretty  picture.  We  are  going 
to  have  to  live  with  this  for  a  decade  and  I  seek  the  support  and 
understanding  of  everyone  involved.  I  don't  know  how  to  say  it  any 
simpler. 

Mr.  Lewis.  I  have  only  one  general  question.  Given  what  we 
know  about  the  agency's  multiyear  plans  for  upgrades  and  im- 
provements, you  must  have  discussions  in-house  about  the  odds  of 
another  accident  like  Challenger. 

Clearly  the  price  we  paid  is  painful  as  well  as  educational.  What 
are  you  saying  about  the  prospects  of  another  Challenger? 

Mr.  GoLDiN.  Let  me  put  it  on  a  personal  level  and  then  I  will  put 
it  on  a  corporate  level  for  NASA.  When  I  was  in  industry,  I  de- 
signed and  built  probably  more  spacecraft  than  anyone  in  this 
country.  I  designed  and  built  military  and  NASA  spacecraft,  and 
when  I  went  to  a  launch,  I  waited  until  they  dropped  our  space- 
craft out  of  the  Shuttle.  Then  I  would  start  puckering  up.  I  want  to 
tell  you,  with  each  and  every  launch,  it  is  a  gripping  experience  for 
me  on  a  personal  level.  I  speak  to  the  astronauts  before  the  Shuttle 
takes  off.  I  know  each  one  personally  because  I  want  to  make  sure 
I  know  it  is  a  human  being  because  I  know  the  risk  involved.  And  I 
talk  to  him  after  the  launch  because  it  is  important  to  the  adminis- 
trator to  know  the  trust  that  they  have  in  me  to  make  the  right 
decisions.  So  it  is  gripping,  and  I  know  that  with  each  launch, 
there  is  a  possibility  that  we  could  lose  that  Shuttle,  lose  those  as- 
tronauts. But  the  choice  I  say  is:  Do  we  make  a  commitment  to  fly? 

We  are  on  the  cutting  edge.  This  is  not  an  operational  machine, 
it  is  an  experimental  machine  and  we  are  doing  things  that  no 
other  Nation  in  the  world  could  do.  So  we  have  to  decide  as  a 
Nation,  do  we  have  the  integrity,  the  intestinal  fortitude  to  not  lose 
our  Nation  psyche  for  a  decade  if  we  lose  another  Shuttle. 


126 

Again,  I  submit,  America  has  to  be  ready  to  stand  up  to  this. 
When  we  were  breaking  the  sound  barrier  out  in  your  district,  we 
were  pushing  the  limits.  And  occasionally  we  lost  a  pilot.  But  let 
me  tell  you,  those  astronauts  understand  what  they  are  undertak- 
ing every  time  they  get  into  the  Shuttle. 

And  I  want  to  say  this  openly  so  it  is  on  the  record.  We  could 
have  another  loss,  but  America  has  to  decide,  are  we  going  to 
become  introspective  and  walk  away  from  the  edge  or  are  we  going 
to  be  bold?  And  if  we  are  bold,  sometimes  we  do  take  risk.  But  I 
want  to  tell  you,  it  will  not  be  because  of  incompetence.  This  is  a 
complicated  machine  and  we  are  doing  things  that  can't  be  done  by 
anyone  else  in  the  world.  I  don't  know  anything  else  I  could  say. 

Mr.  Lewis.  Mr.  Chairman,  that  was  a  very  important  and  poign- 
ant response.  It  is  very,  very  important  that  we  have  thought  this 
through  carefully,  individually  as  well  as  collectively. 

Thank  you,  Mr.  Chairman. 

SPACE  SHUTTLE  ADVANCED  CAPABILITIES 

Mr.  Stokes.  Mr.  DeLay. 

Mr.  DeLay.  I  have  no  questions. 

Mr.  Stokes.  Mr.  Gallo. 

Mr.  Gallo.  Thank  you,  Mr.  Chairman. 

Just  following  up  on  that,  from  a  personal  observation,  I  think 
there  have  been  so  many  successes  with  the  shuttle.  I  recall  the 
first  one  that  went  up  and  everyone  was  glued  to  the  TV.  Each  pro- 
gression of  shuttle  launches  thereafter  became  almost  a  matter  of 
fact. 

However,  I  think  when  the  Challenger  had  its  problem,  that  is 
when  it  hit  home  that  each  one  of  these  launches  involve  risks.  I 
think  that  your  questions  are  poignant  and  the  response  was  cer- 
tainly eloquent. 

Dealing  with  the  space  shuttle,  there  have  been  those  that  have 
said  that  the  shuttle  itself  should  be  flown  as  little  as  possible.  And 
then  there  are  others  that  say  the  Shuttle  should  be  replaced  as 
soon  as  possible.  This  seems  impractical  to  me,  given  the  invest- 
ment we  have  made  in  developing  this  unique  national  asset. 

Given  your  emphasis  that  in  the  future  programs  we  should 
focus  on  advanced  capabilities  of  existing  technologies,  what  is 
your  opinion  on  these  differing  views? 

Mr.  GoLDiN.  I  believe  that  what  we  ought  to  do  is  undertake  a 
prudent  program  to  not  just  have  new  draft  engineering,  but  to 
have  NASA  and  the  DOD  spend  money  up  front  to  investigate  a 
variety  of  possibilities  for  upgrading  the  Shuttle,  and  looking  at  al- 
ternate approaches.  We  ought  to  have  a  reference  point. 

And  part  of  the  challenge  I  have  laid  on  Arnie  Aldrich,  I  have 
said,  is  to  get  the  shuttle  cost  to  come  down  by  a  factor  of  two  over 
the  1992  baseline  and  increase  its  reliability  by  an  order  of  magni- 
tude. That  is  our  reference  point  to  see  what  we  can  do  with  the 
Shuttle.  Then,  I've  asked  Arnie  to  show  me  new  systems  and  show 
me  how  close  those  new  systems  come  to  beating  that  objective. 

Coming  out  of  industry,  I  believe  that  competition  is  the  strength 
of  America.  And  I  think  that  it  will  sharpen  the  tools  of  the  con- 
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tractors  working  on  the  Shuttle  to  know  that  others  are  shooting 
at  the  target.  And  I  think  that  in  the  end,  America  will  benefit. 

So  in  this  package  that  we  have  proposed,  we  are  looking  at  a 
program  where  we  put  a  pause  in  for  a  couple  of  years  and  say, 
let's  do  it  prudently.  Let's  stop.  Let's  see  what  other  opportunities 
exist  rather  than  saying  we  are  going  to  throw  the  Shuttle  away 
and  we  have  no  reference  point,  we  are  going  to  go  and  continue 
running. 

I  have  talked  to  the  contractors  and  I  have  been  out  to  their 
plants.  They  have  a  lot  of  ideas.  Let's  put  the  rubber  to  the  road 
and  see  what  they  can  do. 

SHUTTLE  FLIGHT  RATE 

Mr.  Gallo.  What  would  you  save  if  you  cut  the  shuttle  flights? 

Mr.  GoLDiN.  Well,  we  can't  cut  below  six  flights  per  year.  This  is 
the  fundamental  issue  that  I  asked  General  Pearson  to  review.  It  is 
our  observation  that  from  a  safety  standpoint,  the  alertness  of  the 
crew,  the  training,  the  reliability  numbers  say  that  we  have  one  in 
X  chance  of  failure  for  the  Shuttle. 

But  there  is  a  set  of  statistics  called  Bayesian  statistics  that  say, 
if  you  constantly  upgrade  as  you  go  along,  you  make  a  significant 
improvement  in  that  reliability.  And  the  key  to  the  Shuttle's  safety 
is  not  in  the  reliability  numbers,  it  is  in  those  thousands  of  human 
beings  who  every  day  make  decisions  that  establishes  where  we 
are. 

Keeping  the  morale  of  this  group  up  and  keeping  them  focused 
and  trained  is  a  real  key  to  shuttle  safety.  So  we  will  continue  to 
do  that,  but  we  cannot  go  below  six  flights.  And  it  will  be  this  Ad- 
ministrator's recommendation  that,  if  we  wanted  to  save  money 
and  go  below  six  flights,  I  would  say  stop  flying  the  Shuttle.  We 
must  have  six  flights  a  year. 

SHUTTLE  SUBSTITUTE 

Mr.  Gallo.  Is  the  space  booster  vehicle  proposed  by  the  August 
report  a  substitute  for  the  shuttle? 

Mr.  GoLDiN.  In  and  of  itself,  it  is  not  a  substitute  because  the 
Spacelifter  would  only  be  a  heavy  lift  vehicle  that  would  take  pay- 
loads  into  space.  If  the  Nation  were  to  go  with  the  Spacelifter, 
NASA  would  have  to  develop  a  vehicle  to  go  on  top  of  that  space- 
lifter that  could  carry  astronauts,  and  there  are  a  couple  of  ap- 
proaches to  that. 

One  is  called  HL20.  That  would  be  a  $5  billion  development  on 
top  of  the  cost  of  the  Spacelifter.  And  the  other  approach  is  to  use 
an  Apollo-like  command  module.  Again,  this  would  only  carry  as- 
tronauts. Then  we  would  have  to  develop  another  vehicle  to  devel- 
op up-cargo  capability  and  a  third  vehicle  to  develop  down-cargo  ca- 
pability. 

So  that  is  why  we  want  to  be  very  clear  and  we  don't  want  to 
come  to  the  Congress  one  step  at  a  time  and  say,  we  went  ahead 
with  the  Spacelifter,  two  years  later  we  come  back  and  say  give  us 
$5  million  for  HL20,  and  then  we  come  back  and  say  we  forgot.  We 
need  an  up-cargo  vehicle.  And  then  Congress  gets  upset  with 
NASA.  That  is  why  I  say,  let's  make  an  investment  in  upgrading 
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the  Shuttle  and  then  run  a  competition  with  the  new  vehicle.  And 
spend  the  time  that  is  necessary,  but  then  when  we  proceed,  let's 
have  life  cycle  costs  worked  out  and  retire  the  risk  and  proceed 
with  a  program  that  everyone  understands  and  involve  the  Con- 
gress in  the  process. 

Mr.  Gallo.  Is  it  your  plan  for  the  shuttle  to  continue  until  the 
year  2025? 

Mr.  GoLDiN.  I  believe  that  for  prudent  planning,  for  NASA  to  do 
anything  less  than  saying,  2005  would  be  a  disservice  to  the  coun- 
try. And  the  question  is:  Is  it  2005  or  2030?  But  I  think  we  ought  to 
take  a  three  to  five-year  period,  do  what  is  necessary,  perform  all 
the  tasks,  and  make  a  decision  and  move  forward. 

There  may  be  pressures  for  a  lower  cost  commercial  launch  vehi- 
cle and  maybe  that  decision  will  have  to  be  made  sooner.  But  in 
terms  of  NASA's  involvement,  I  emphasize  it  is  not  just  the  Space- 
lifter,  it  is  all  the  other  aspects  that  go  with  it.  The  folks  down  at 
JSC  are  taking  a  look  at  the  possibilities  but  we  want  to  price  it 
out  right. 

SHUTTLE  FLIGHT  RATE 

Mr.  Lewis.  Do  you  think  we  ought  to  be  cautious  if  we  move  the 
number  of  flights  below  eight  or  nine  a  year,  just  because,  as  you 
reduce  those  numbers,  you  increase  significantly  the  cost  for 
launch,  even  at  six? 

Mr.  GoLDiN.  Right  now,  I  don't  see  any  reason  to  go  below  that 
amount.  Six  is  a  reference  point  for  safety.  In  fact,  during  one  of 
the  discussions  we  had  yesterday,  staff  said,  NASA  baselined  the 
AXAF  vehicle  to  go  on  the  Shuttle.  There  is  a  reason  for  that.  This 
is  a  national  treasure.  This  is  one  of  the  great  observatories.  Just 
think  about  the  possibility  if  we  were  to  put  the  AXAF  vehicle  on 
an  expendable  launch  vehicle  and  then  it  got  to  orbit  and  we  had  a 
problem.  You  could  never  bring  it  back. 

Mr.  Lewis.  Even  with  all  the  lessons  we  have  learned  and  the 
money  we  have  spent,  the  program  could  be  in  jeopardy  if  the  cost 
per  launch  goes  up.  I  think  you  ought  to  be  drawing  the  line  not  at 
six,  but  eight. 

Mr.  GoLDiN.  You  are  saying  eight  from  an  economic  standpoint. 
Okay,  I  will  take  that  under  advisement,  but  all  I  can  say,  if  you 
look  at  our  plan,  we  have  eight  launches  per  year  and  we  believe 
that  is  going  to  be  necessary  to  meet  all  the  objectives  that  we 
have.  So  I  think  we  meet  the  intent  of  what  you  are  saying  and  I 
understand  what  you  are  saying. 

SHUTTLE  UPGRADES 

Mr.  Gallo.  It  would  seem,  then,  that  if  the  2005,  if,  in  fact  you 
are  going  as  you  indicated  in  some  of  the  questions  earlier  to  Rep- 
resentative Lewis,  about  continuing  the  technology  as  technology  is 
available  that  would  replace  some  things  on  the  shuttle,  so  that  it 
would  be  a  constant  updating,  so  the  likelihood  is  that  you  might 
get  more  years  out  of  it  than  2005  as  you  said. 

Mr.  Goldin.  I  feel  strongly  about  the  upgrades  that  we  have  rec- 
ommended. I  feel  it  is  essential  to  have  the  oxidizer  and  fuel  alter- 
nate turbo  pump,  the  new  powerhead  and  large  throat  engine. 
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These  are  fundamental  to  improving  the  safety  of  that  Shuttle. 
These  large  throat  engines  will  reduce  the  chamber  pressure  by  9 
percent.  This  business  of  109  percent  performance,  as  an  engineer, 
I  never  understood  a  margin  that  went  above  100  percent.  It  is 
Newspeak  from  "1984." 

Our  objective  is  to  make  this  safer;  the  alternate  turbo  pump 
allows  us  to  have  welds  that  we  can  see.  It  allows  us  to  have  a 
much  higher  reliability.  Nine  of  the  top  20  safety  problems  associ- 
ated with  the  shuttle  engines  are  in  those  turbo  pumps.  We  are 
putting  in  modern  avionics.  Our  Shuttle  is  using  avionics  from  the 
1960s.  Is  it  a  wonder  that  we  have  a  problem  when  we  go  down  to 
the  Cape?  We  shouldn't  be  surprised.  We  are  beginning  to  ap- 
proach the  state-of-the-art  for  the  general  aviation  industry  which 
is  30  to  40  years  old  and  here  is  one  of  the  most  incredible  ma- 
chines. So  as  we  go  forward,  NASA  is  going  to  invest  in  the  Shuttle 
because  we  can't  ask  the  astronauts  to  get  into  that  machine  and 
have  it  to  fly  to  the  year  2005  or  later  so  we  are  going  to  continue. 

SHUTTLE  ORBIT  TIME 

Mr.  Gallo.  What  plans  does  NASA  have  to  expand  the  operation 
of  the  shuttle.  And  I  say,  for  instance,  efforts  to  keep  it  in  orbit  for 
longer  periods  of  time? 

Mr.  GoLDiN.  In  our  plan  here  that  we  have  submitted,  we  are 
looking  at  an  orbit  that  could  operate  up  to  30  days  and  perhaps 
even  90  days.  We  believe  that  this  is  essential  to  do  missions  with 
the  Russians. 

In  this  plan  we  are  talking  about  sending  the  shuttle  up  to  the 
Mir  space  station  for  multiple  missions  between  now  and  the  time 
we  have  our  space  station  on  orbit.  The  purpose  of  this  is  to  start 
getting  back  science  now  and  not  having  to  wait  and  to  test  out 
concepts  for  the  space  station  in  space  to  take  risks  out  of  the  pro- 
gram. So  we  believe  it  is  going  to  be  a  minimum  30-day  orbiter  ca- 
pability and  perhaps  90  days. 

SHUTTLE  role/redesign  OF  SPACE  STATION 

Mr.  Gallo.  You  see  the  shuttle  playing  an  important  role,  even 
with  the  redesign  of  the  space  station  both  in  the  area  of  how  it  is 
utilized  once  the  space  station  becomes  operational? 

Mr.  GoLDiN.  Let  me  tell  you  again,  it  may  have  warts  and  blem- 
ishes, but  it  is  our  only  machine.  And  the  shuttle  is  absolutely  cru- 
cial to  the  deployment  of  the  space  station.  We  have  no  other  asset. 

The  Europeans  are  talking  about  bringing  some  other  assets  on 
line  at  the  turn  of  the  century,  but  it  isn't  a  hard  program  yet.  The 
Russians  have  some  capability  that  is  very  limited.  You  know,  they 
have  the  Soyuz  and  the  Progress.  But  we  were  worried  about  this 
53,000  pounds.  We  are  talking  about,  you  know,  things  that  are  on 
the  order  of  magnitude  less  capability  than  that. 

So,  again,  I  want  to  put  it  into  perspective.  This  is  a  unique  ma- 
chine and  again,  I  say,  we  could  say  that  it  has  a  lot  of  problems, 
but  there  is  nothing  else  like  it  in  the  world  and  we  are  going  to 
have  to  make  it  a  better  machine  because  we  are  going  to  be  using 
this  machine  for  at  least  a  decade  or  more. 

Mr.  Gallo.  Thank  you. 
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Thank  you,  Mr.  Chairman. 

SHUTTLE  OPERATIONS 

Mr.  Lewis.  I  agree  with  everything  that  you  have  been  saying. 
There  is  no  doubt  that,  with  the  upgrades,  it  is  a  fantastic  vehicle 
that  we  can  use  well  into  the  beginning  of  the  next  century.  As  we 
make  those  investments,  though,  you  have  to  fly  it.  And  for  politi- 
cal reasons  you  shouldn't  be  cutting  back  the  numbers.  We  end  up 
eroding  the  base  of  support  around  here.  That  is  so  important. 

Could  you  repeat  the  charge  you  gave  to  Aldrich  about  the  shut- 
tle and  the  investment  we  made  and  its  capability,  competition. 

Mr.  GoLDiN.  Oh,  I  will  be  happy  to  repeat  it  because  this  is  my 
charge  and  I  know  what  I  told  him.  I  want  competition.  And  I  feel 
it  is  necessary  to  establish  a  reference  point  as  an  objective.  So  as 
the  objective  for  the  next  launch  machine  that  NASA  is  going  to 
undertake,  the  Shuttle  is  a  candidate  and  new  concepts  are  candi- 
dates. I  asked  Mr.  Aldrich  to  see  if  it  is  possible  to  reduce  the  cost 
of  shuttle  operations  by  a  factor  of  two  over  the  1992  baseline  and 
improve  its  reliability  by  an  order  of  magnitude.  That  is  what  I  am 
asking  him  to  do  and  I  am  asking  the  industry  to  come  back  and 
give  us  other  alternate  concepts  that  can  beat  that,  equal  or  beat 
that,  and  let's  have  a  race. 

Mr.  Lewis.  We  are  not  going  to  throw  the  baby  out. 

Mr.  GoLDiN.  Not  until  we  see  something  better. 

Mr.  Lewis.  It  reminds  me  of  a  conversation  that  I  had  yesterday 
evening  on  another  subject  with  George  Brown,  Congressman  from 
California,  about  the  space  station. 

Mr.  GoLDiN.  Could  you  be  more  definitive,  sir? 

Mr.  Lewis.  He  was  talking  about  that  fourth  option  besides  ABC. 
He  wasn't  so  convinced  that  B  was  the  best  option.  And  I  thought 
the  way  you  expressed  yourself  earlier  said,  we  have  something 
that  we  put  a  lot  of  money  into  and  it  looks  like  it  is  working.  For 
political  reasons,  we  shouldn't  be  changing  this. 

Let's  sell  it  in  the  marketplace,  all  the  way  to  Pennsylvania 
Avenue. 

Mr.  GoLDiN.  Well,  I  hear  what  you  say.  I  must  tell  you,  as  an 
Administrator  of  NASA,  I  am  committed  to  carrying  out  the  Presi- 
dent's directive.  I  am  committed  to  assuring  that  NASA  is  an 
honest  broker  in  the  process  and  brings  all  the  data  to  the  table. 
That  we  don't  bring  any  data  to  the  table  that  will  mislead  or  mis- 
represent capabilities  and  that  we  ferret  out  the  root  cause  of  why 
we  are  where  we  are.  And  we  will  have  that  data. 

It  is  a  short  time.  But  I  looked  back  in  the  records  to  see  what 
my  predecessors  had  done.  And  I  looked  at  the  Mercury  program. 
We  had  never  flown  a  human  in  space.  From  the  day  the  program 
was  authorized,  it  took  three  months  to  get  the  contract  going.  It 
took  nine  months  to  build  the  first  article,  and  22  months  before 
Alan  Shepard  was  in  place. 

I  think  our  President  wants  us  to  get  back  to  where  we  were  and 
we  want  to  get  back  to  the  future.  And  that  is  really  what  he  has 
challenged  us  to  do.  I  would  really  like  to  invite  you  to  come  over 
to  Crystal  City  and  meet  the  new  NASA  and  see  the  faces  over  in 
Crystal  City  and  see  the  brilliance  we  have  over  there.  I  think  it 
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will  give  you  a  confidence  that  we  are  moving  forward  and  that  we 
have  outstanding  work  going  on. 

And  I  know,  sometimes  I  am  even  subject  to  that  myself,  you 
know,  when  I  am  here.  But  these  folks  are  dead  serious  about 
meeting  the  objectives  and  we  are  going  to  see  how  close  we  can 
come.  And  I  know  it  is  a  stretch.  I  know  it  is  tough.  But  we  want  to 
get  back  to  three  months  from  authorization  to  let  a  contract,  nine 
months  later  have  a  unit  and  22  months  later  have  a  human  in 
orbit.  That  is  where  we  ought  to  be. 

Mr.  Lewis.  Our  chairman  has  shown  a  willingness  to  travel  and 
take  a  look  and  have  contact.  We're  learning  by  doing. 

Mr.  Stokes.  I  will  even  go  with  you.  How  is  that? 

Mr.  GoLDiN.  We  would  love  to  have  you,  Mr.  Lewis.  I  would  like 
to  express  my  appreciation  to  you  for  asking  me  a  difficult  ques- 
tion. That  question  you  asked  me  was  long  overdue  and  I  am 
pleased  a  Member  of  Congress  asked  that  question.  It  is  very  im- 
portant. 

EXTENDED  DURATION  ORBITER 

Mr.  Stokes.  You  know,  as  you  were  replying  to  Mr.  Gallo's  ques- 
tion about  extended  duration  orbiter,  I  really  was  struck  by  the 
fact  that  this  same  committee  seven  years  ago  recommended  to 
NASA  the  extended  duration  orbiter  and  we  were  hotly  opposed  at 
that  time  about  it.  And  I  just  think  it  is  interesting  to  see  that  you 
have  come  full  cycle. 

Mr.  GoLDiN.  This  administrator  listens  to  the  committee. 

president's  committal  to  the  space  station 

Mr.  Stokes.  We  have  that  on  the  record. 

Let  me  ask  you,  I  guess  there  is  another  critical  question  in  my 
mind  as  we  discuss  this  whole  space  station  thing  and  I  have 
thought  about  it  and  thought  about  it  and  that  is,  whether  you  be- 
lieve that  the  President  is  fully  committed  to  the  space  station  re- 
design effort  and  whether  you  believe  that  he  is  fully  committed  to 
supporting  this  is  choice  in  that  direction? 

Mr.  GoLDiN.  I  want  to  tell  you  that  I  believe  the  President  is 
deeply  committed  to  the  Space  Station.  And  more  importantly,  he 
and  the  White  House  staff  have  set  up  what  I  consider  to  be  an 
exceptionally  innovative  and  outstanding  process  for  the  redesign 
of  the  Space  Station. 

I  emphasize  the  word  "process"  because  that  is  what  we  are  un- 
dertaking. The  NASA  of  the  past  would  have  been  asked  to  rede- 
sign the  Space  Station,  come  up  with  a  single  point  solution, 
present  it  to  the  Congress  without  peer  review.  What  we  have  here 
is  a  process  where  NASA  has  been  asked  to  come  up  with  three 
approaches  and  to  make  all  three  approaches  work.  And  I  might 
say  that  the  President  did  listen  to  the  Congress  and  the  Congress 
made  their  views  known  on  what  one  of  the  configurations  might 
be  and  we  are  incorporating  that.  But  this  process  is  an  open  proc- 
ess and  it  is  an  engaging  process  and  the  peer  review  involves  some 
of  the  top  scientific  and  business  and  engineering  minds  in  the 
country.  It  is  an  open  process  where  all  of  America  can  watch  what 
is  going  on.  And  it  isn't  just  one  final  step. 
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But  we  have  now  had  three  meetings  with  this  team.  So  when  we 
get  done,  the  President  and  the  Congress  will  have  this  peer  review 
data  upon  which  to  make  judgment  and  not  just  have  to  accept 
NASA's  single  point  solution.  And  I  salute  the  President  for  having 
the  courage  to  set  up  a  very  difficult  process  but  a  very  strong 
process  that  I  believe  is  going  to  get  us  on  track. 

And  as  the  results  are  coming  out,  you  know,  this  is  Washington 
and  it  is  inside  the  Beltway,  and  inside  the  Beltway,  rumors  start, 
and  I  want  to  give  you  my  response  to  those  rumors — Rumors 
about  the  President's  commitment,  rumors  about  what  is  happen- 
ing. I  view  the  rumors  as  an  outstanding  signal  we  have  some  out- 
standing results  because.  If  we  didn't  have  good  results,  rumors 
wouldn't  be  starting.  So  I  salute  the  President's  courage  and  I 
think  President  Clinton  has  done  this  Nation  a  service  by  stepping 
up  to  this.  That  is  my  position. 

CONSTRUCTION  OF  FACIUTIES 

Mr.  Stokes.  We  appreciate  that,  and  needless  to  say,  we  are  anx- 
iously awaiting  whatever  comes  out  of  the  White  House  so  that  we 
can  then  know  the  direction  which  the  President  wants  to  go. 

We  will  now  move  to  the  next  area,  which  is  NASA  construction 
of  facilities.  NASA  is  requesting  $545,300,000  in  fiscal  year  1994  for 
construction  of  facilities.  That  compares  with  $525  million  in  1993. 
On  page  SUM-6,  the  justifications  indicate  that  under  the  Space 
Station  Freedom  facilities  line  item,  you  are  carrying  12  million  in 
fiscal  year  1993  for  construction  of  the  space  station  processing  fa- 
cility at  Kennedy  Space  Center. 

Last  year,  the  amount  required  to  complete  that  facility  was  car- 
ried at  $24  million.  Are  you  suggesting  that  you  were  able  to  com- 
plete the  space  station  processing  facility  in  1993  for  roughly  half 
of  the  original  estimate? 

General  McGarvey.  No,  Mr.  Chairman.  Last  year,  with  the  number 
of  Congressional  adds  to  the  FY  1993  program,  we  were  $34  million 
short  of  being  able  to  accommodate  all  of  the  projects  in  1993.  In 
the  process,  we  took  some  prior  year  authorizations  that  had  not 
been  fully  funded  and  added  those  to  the  space  station  facility. 

In  that  process,  we  reduced  it  by  $12  million  using  prior  years' 
authorization  and  using  projects  that  had  been  canceled.  As  an  ex- 
ample, the  liquid  hydrogen  structural  test  facility  was  $8.8  million. 
We  used  that,  going  back  then  and  applying  the  $8.8  million  to  the 
1991  station  authorization.  And  we  had  $3.2  million  on  the  project 
from  electric  substation  residuals  at  JSC  which  were  savings  and 
we  applied  that  to  the  1991  authorization  and  that  made  the  $12 
million  reduction  in  FY  1993  that  you  see. 

The  total  cost  is  still  $72  million  for  the  facility.  And  just  in 
order  to  make  room  in  the  1993  program,  we  used  projects  cancella- 
tions and  savings. 

Mr.  Stokes.  So  last  year  it  was  still  $24  million? 

General  McGarvey.  That  is  correct. 

Mr.  Stokes.  What  is  the  total  outstanding  cost  roughly  in  terms 
of  facilities  to  complete  all  requirements  for  the  existing  space  sta- 
tion. 
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General  McGarvey.  For  the  Space  Station  facilities  through  1993, 
we  have  budgeted  and  allocated  $146  million  at  this  point.  And  if 
we  are  to  build  all  of  the  facilities  currently  identified,  it  is  roughly 
$300  million  total  carried  out  through  1999. 

Mr.  Stokes.  Are  you  talking  about  $300  total  or  extra? 

General  McGarvey.  $300  million  total. 

Mr.  Stokes.  Now  we  note  there  is  no  request  for  space  station 
freedom  facilities  in  1994.  Is  that  because  of  the  current  redesign 
under  way  or  was  it  simply  a  matter  of  budget  priorities? 

General  McGarvey.  We  originally  had  $27.2  million  for  three  facili- 
ties in  our  budget  request  to  OMB,  and  those  reductions  were  made 
in  the  OMB  mark  in  view  of  the  redesign  activities.  And  some  of 
these  may  not  be  needed  or  may  be  needed  later  in  the  program. 

Mr.  Aluson.  Mr.  Chairman,  any  facilities  in  the  future  for  the 
Station  would  have  to  be  covered  in  the  Space  Station  and  Technol- 
ogy Investment  Package. 

SPACE  FLIGHT  FACILITIES 

Mr.  Stokes.  On  page  SUM-6,  you  list  a  total  of  13  projects  under 
the  space  flight  facilities  activity  that  initiate  construction  in  1994 
exclusive  of  the  ASRM  request  of  $32,600,000.  Of  those  13  projects, 
do  you  require  second  year  funding  or  is  full  funding  for  the 
projects  contained  in  the  1994  request? 

General  McGarvey.  All  thirteen  are  fully  funded. 

Mr.  Stokes.  Relative  to  the  continued  construction  of  the  ad- 
vanced solid  rocket  motor  program  facilities,  you  are  requesting 
$32,600,000  in  1994.  Was  that  the  requirement  from  the  program 
office  at  Marshall  or  were  additional  funds  required  in  1994  to 
meet  the  current  December  1998  first  launch  date? 

General  McGarvey.  The  $32.6  million  is  required  to  meet  the  total 
ASRM  program,  whether  the  launch  date  is  in  1998  or  the  year 
2000.  But  that  $32.6  million  is  required,  and  there  is  a  smaller  in- 
crement that  will  be  required  in  1995  to  build  out  the  require- 
ments. 

Mr.  Stokes.  What  is  required  to  complete  the  ASRM  facilities  at 
all  locations? 

General  McGarvey.  In  all  locations — let  me  clarify  for  you.  In 
straight  construction,  it  is  $411.3  million  total  cost.  And  as  you  will 
note  in  the  past  and  in  two  years,  we  have  had  facility  peculiar 
equipment  funded  in  the  construction  appropriations.  If  you  add 
that  equipment  to  it,  then  the  total  cost  is  $574.3  million.  There  is 
$50  million  in  1992  for  special  equipment  and  there  is  $113  million 
in  1993  for  special  equipment. 

Mr.  Stokes.  That  is  what  we  need  for  our  record  is  how  much 
will  you  need  in  1995  to  complete  the  $411. 

General  McGarvey.  We  will  only  need  $28.2  million. 

national  aeronautics  facility 

Mr.  Stokes.  On  page  SUM-8,  the  table  reflects  the  major  new  re- 
quest of  $181  million  to  upgrade  national  aeronautics  facilities.  Is  it 
correct  that  this  effort  was  begun  last  year  with  the  $25  million 
added  by  the  committee  and  the  Congress? 
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Greneral  McGarvey.  Yes,  sir.  Last  year  it  was  $25  million  for  high- 
speed civil  transport  and  this  year  is  a  continuation  of  $181  million 
for  the  upgrade  of  existing  facilities  and  direct  support  of  the  Na- 
tional Facility  Study  which  will  identify  needs  for  new  facilities  to 
make  the  U.S.  more  competitive  in  the  aeronautics  industry. 

UPGRADE  PROGRAM 

Mr.  Stokes.  What  is  the  total  run-out  cost  of  the  projects  noted 
on  page  CF9A-1  under  the  upgrade  program?  Or  is  it  that  the  $181 
million  requested 

General  McGarvey.  There  is  $181  million  requested  in  the  1994  pro- 
gram. Until  the  studies,  requirements,  preliminary  designs  and 
other  activities  are  completed,  we  will  not  know  what  the  total  cost 
is.  I  could  ask  Dr.  Harris. 

Dr.  Harris.  The  two  wind  tunnels  will  probably  come  at  $2  bil- 
lion for  both  tunnels  and  will  require  five  years  to  build  those  fa- 
cilities. 

Mr.  Stokes.  So  we  are  talking  about  $181  plus  about  2  billion? 

Dr.  Harris.  Yes.  The  $2  billion  is  an  estimate  for  two  new  wind 
tunnels  which  preliminary  results  from  our  ongoing  National  Fa- 
cility Study  indicate  may  be  needed.  The  $181  million  in  FY  1994 
will  be  used  for  a  variety  of  upgrades  and  modifications  to  existing 
facilities  as  well  as  for  studies  of  future  facility  requirements  and 
preliminary  designs  for  new  facilities  as  identified  in  the  ongoing 
National  Facility  Study. 

Mr.  Stokes.  Are  there  any  projects  currently  under  construction 
that  are  experiencing  overruns  exceeding  5  percent? 

General  McGarvey.  No,  sir,  I  don't  believe  there  are.  I  would  like  to 
recheck  the  numbers.  We  have  a  large  number  of  projects  under 
construction.  To  my  knowledge,  I  don't  believe  there  are.  But  I 
would  like  to  furnish  it  for  the  record  and  take  the  time  to  recheck 
this. 

Mr.  Stokes.  In  the  event  that  in  furnishing  it  for  the  record  you 
do  find  that  there  are  any,  we  would  appreciate  being  provided  all 
the  details  relative  to  it  that  exceed  5  percent. 

General  McGarvey.  All  right,  sir. 

[The  information  follows:] 
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put  in  there.  It  is  extremely  efficient  and  requires  very  little  main- 
tenance and  operator  attention. 

Mr.  Lewis.  Mr.  Chairman,  it  is  an  eerie  experience  to  go  out 
there.  You  are  out  in  the  real  country  and  so  you  see  these  things 
out  on  the  horizon.  You  are  standing  underneath  them.  A  lot  of  the 
work  that  you  are  about  is  a  wonderment,  I  must  say. 

Mr.  Force.  It  is  close  to  a  football  field  in  length.  It  is  an  ex- 
tremely impressive  device.  You  can't  appreciate  it.  You  really  have 
to  be  there  to  appreciate  the  size  of  it. 

Mr.  GoLDiN.  But  also  talk  about  the  tolerance  that  you  build  that 
structure  to  across  that  football  field  size. 

Mr.  Force.  It  is  like  5  millimeters  mean  square  deviation. 

Mr.  GoLDiN.  Across  a  football  field.  That  gives  you  a  sense  and 
that  is  what  the  Russians  don't  have. 

Mr.  Lewis.  Did  you  experience  any  problems  with  the  upgrades 
in  Canberra  or  Madrid. 

Mr.  Force.  To  date  we  haven't.  No,  sir. 

Mr.  Lewis.  It  looks  like  design  installation  of  the  antennae  here 
in  the  U.S.  is  going  to  cost  somewhere  between  a  million  and  $2 
million  more  than  either  of  the  foreign  locations.  What  are  the 
drivers  behind  those  cost  differences? 

Mr.  Force.  Primarily  U.S.  labor. 

Mr.  Lewis.  I  suppose  just  transporting  it  out  there  has  something 
to  do  with  the  costs.  By  the  way,  we  usually  have  an  amendment 
on  the  Floor  that  addresses  eliminating  the  search  for  extraterres- 
trial intelligence.  I  hope  you  can  help  us  refine  our  communication 
It  is  much  more  than  just  that. 

Mr.  Force.  These  antennas  are  used  in  gaps  from  what  we  are 
getting  from  other  satellites  in  a  lot  of  the  searches  and  activities 
of  that  nature.  It  is  kind  of  a  no-cost  addition  to  our  program. 

Mr.  GrOLDiN.  I  might  point  out  that  as  part  of  the  TOPS  program, 
there  is  some  very  fundamental  signal  processing  technology  that  a 
number  of  people  have  told  me  is  available,  just  into  the  commer- 
cial economy.  So  we  just  shouldn't  look  upon  this  as  being  some- 
thing frivolous.  It  is  a  very  prudent  program,  but  we  are  trying  to 
make  it  relevant. 

Mr.  Lewis.  I  would  be  interested  in  exploring  that  at  another 
time;  the  question  of  commercialization  and  what  avenues  we 
might  be  looking  at. 

Thank  you,  Mr.  Chairman. 

PROJECT  CORE 

Mr.  Stokes.  We  turn  now  to  research  and  program  management. 
NASA  is  requesting  a  total  of  $1,675,000,000  for  the  research  and 
management  account,  which  is  an  increase  of  $60  million  over  the 
current  1993  appropriation.  Because  of  the  tightness  of  the  commit- 
tee's 1993  allocation,  we  were  forced  to  cut  the  R&PM  budget  from 
a  request  of  $1,660,000,000  to  $1,615,000,000.  That  reduction  was 
softened  by  applying  $26  million  of  that  reduction  or  60  percent  to 
Project  CORE,  which  was  an  effort  that  the  agency  had  under  way 
to  convert  contractor  jobs  to  civil  service  jobs. 

The  original  goal  was  to  convert  almost  5,000  contractor  jobs  to 
civil  service  jobs  and  that  effort  was  justified  to  the  committees  on 
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I 

Construction  of  Facility  Projects  > 

•  I 

There  are  currently  75  discrete  facility  projects  under  construction  at  a  total  estimated  cost  | 
of  $821.1  million.  Only  two  of  these  projects  have  experienced  increases  in  cost  that  ' 
exceed  5  percent.  The  two  projects  are:  ' 

FY  1991  Refurbishment  of  the  25-foot  Space  Simulator  at  Jet  Propulsion  i 

Laboratory.  I 

i 

-  Authorization:   $13.2  million  i 

I 

I 

-  Current  Cost  Estimate:   $15.8  million  I 

-  Percent  Increase:  19.7  percent  ! 
A  formal  report  on  the  circumstances  that  resulted  in  the  unusual  ! 
cost  variation  was  forwarded  to  the  Congressional  Conmiittees  on 
February  19,  1991,  by  the  NASA  Administrator.  The  principal 
reason  for  the  cost  increase  is  the  high  technical  risks  associated 
with  the  complex  electro-nickel  plating  of  the  large  23-foot 
diameter  optical  mirror. 

FY  1991  Rehabilitation  of  the  Mission  Control  Center  Power  and  Controls 
at  Johnson  Space  Center. 

-  Authorization:   $8.5  million 

-  Current  Cost  Estimate:   $9.3  million 

-  Percent  Increase:   9.6  percent 
The  increase  was  the  result  of  underestimating  the  complexity  of 
the  rehabilitation  requirements  of  the  power  and  control  systems 
and  the  cost  impacts  due  to  limited  access  periods  to  the  building 
during  on-going  shuttle  flights. 

In  the  CoF  minor  program  category  (repair,  rehabilitation  and  modification,  and  minor 
construction  projects  less  than  one  million  dollars  each),  there  are  172  projects  currently 
under  construction.  These  projects  have  a  total  estimated  cost  of  $100.9  million.  These 
minor  projects  are  being  accomplished  within  the  amounts  authorized  for  each  category. 
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Mr.  Stokes.  Mr.  Lewis. 

Mr.  Lewis.  I  have  just  one.  Mr.  Goldin,  when  I  learned  that  I 
was  going  to  have  the  opportunity  to  come  back  to  this  committee 
with  this  responsibility,  I  decided  to  take  a  trip  that  I  have  put  off 
for  a  very  long,  long  time.  You  can  drop  four  eastern  states  in  my 
district  easily.  It  is  a  long  trip  out  to  the  National  Training  Center 
for  the  Army,  but  on  the  northern  side  of  that  is  a  fascinating  loca- 
tion that  I  hadn't  visited  before  known  as  Goldstone. 

To  go  out  there  and  see  those  antennae  and  have  firsthand  dis- 
cussion about  those  programs  takes  you  to  the  edge  of  another 
piece  of  the  work  that  NASA  is  about.  So  I  was  very  interested  to 
note  that  NASA's  1994  request  involves  construction  of  facilities 
that  include  $17.6  million  for  construction  of  a  31-meter  high  effi- 
ciency beam  wave  guide  antenna  at  Goldstone. 

I  think  it  would  be  helpful  if  you  could  explain  the  capability  an 
antenna  like  this  gives  to  the  Deep  Space  Network  and  in  what 
sense  the  first  subnet  of  antennas  may  be  obsolete. 

Mr.  Goldin.  This  is  part  of  an  upgrade  program.  Let  me  give  you 
a  broad  perspective.  The  waveguide  antenna  is  real  modern  tech- 
nology. It  is  the  type  of  thing  that,  by  putting  in  that  antenna,  we 
build  the  tech  base  of  the  country.  So  we  are  not  just  putting  an 
antenna  into  Goldstone,  we  are  going  to  have  some  wonderful  tech- 
nology that  comes  out  of  it.  So  this  is  a  cutting  edge  technology 
project.  I  would  also  like  you  to  keep  that  in  mind.  With  that,  I 
would  turn  it  over  to  Charlie. 

Mr.  Force.  I  think  I  would  simply  make  a  point  that  the  United 
States  has  a  world  class  facility  in  the  Deep  Space  Network  (DSN) 
that  is  completely  unequalled  otherwise.  An  example  is  that,  even 
though  the  then-Soviet  Union  has  two  70  meter  antennas,  and  as 
you  saw  at  Goldstone — we  have  three,  one  at  Goldstone — when  the 
Russian  spacecraft  visited  Halley's  comet,  the  Soviets  came  to  us 
and  asked  us  to  do  the  tracking  for  them  and  we  did  so.  Again,  my 
point  is  that  nobody  in  the  world  has  facilities  equal  to  the  DSN. 
They  are  an  essential  and  enabling  part  of  all  the  planetary  pro- 
grams. 

Today  we  are  operating  four  spacecraft  in  the  outer  solar  system. 
One  of  them  is  so  far  out  that  it  takes  radio  signals,  at  the  speed  of 
light,  eight  hours  to  reach  it.  The  transmitter  on  that  only  has  the 
power  of  a  light  bulb  in  a  refrigerator,  and  yet  we  receive  teleme- 
try data  from  the  boundaries  of  the  heliopause  or  the  boundary 
that  surrounds  the  solar  system. 

The  34-meter  antennas  are  an  upgrade.  We  originally  construct- 
ed three  26-meter  antennas  in  the  Deep  Space  Network  30  years 
ago.  One  of  those  you  saw  at  Goldstone.  These  are  quite  inefficient 
at  the  frequencies  we  are  operating  today  to  get  the  data  rates 
back  that  we  need.  So  that  one  was  literally  welded  and  expanded 
to  34  meters  but  it  is  increasingly  deficient  for  the  job  that  we  have 
to  do. 

So  we  began  a  program  to  replace  the  old  antennas  followed  by  a 
second  subnet  and  the  one  in  this  year's  request  is  the  first  anten- 
na in  the  second  subnet.  It  is  efficient  and  prudent  to  add  these  on 
a  one-a-year  basis  and  Goldstone  is  the  first  site  that  we  are  plan- 
ning to  put  the  new  one.  It  is  a  copy  of  the  antenna  that  we  have 
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the  basis  that,  legally,  many  of  these  jobs  were  not  properly  filled 
with  contractor  personnel.  Was  there  ever  a  legal  problem  with 
these  jobs  and,  if  so,  does  there  remain  a  legal  problem? 

Mr.  Armstrong.  Let  me  address  that,  Mr.  Chairman.  In  the 
study  that  was  done,  there  were  three  types  of  contractor  functions 
in  question.  One  type  was  where  we  had  work  being  done  by  con- 
tractors that  should  properly  be  done  by  civil  servants,  work  such 
as  preparing  budgets  and  things  of  that  nature.  The  second  catego- 
ry included  instances  in  which  there  was  direct  supervision  of  the 
contractor,  which  violates  the  personal  service  rules. 

But  a  large  number  of  the  4,000  involved  support  service  contrac- 
tors doing  the  research  or  gaining  an  experience  that  we  thought 
should  best  reside  in  the  civil  service  population.  So  of  the  5,000  we 
were  talking  about,  our  request  was  only  for  the  first  two  catego- 
ries which  amounted  to  1,092.  None  of  those  in  our  opinion  was  il- 
legal in  that  sense. 

We  had  people  doing  things  that  we  shouldn't  have  had  them 
doing,  but  we  did  not  breach  the  legality  standpoint.  Our  IG  did  a 
review  of  the  500  that  we  had  on  the  books  and  validated  the  fact 
that  these  were  contractors  doing  the  kinds  of  work  that  civil  serv- 
ants should  do  under  the  first  two  categories. 

Mr.  Stokes.  In  1992,  the  committee  provided  sufficient  monies  to 
convert  500  contractor  positions.  NASA  did  not  use  that  authority 
largely  because  of  concerns  expressed  by  the  Senate  committee. 
Have  you  made  any  effort  to  fill  a  selected  number  of  the  contrac- 
tor jobs  from  within  available  monies  outside  of  the  CORE  Pro- 
gram? 

Mr.  Armstrong.  Yes,  we  have,  Mr.  Chairman.  Our  response  to 
the  1993  language  was  not  to  pursue  CORE  as  a  program,  but 
rather  put  to  use  traditional  resources  to  work  on  the  material 
weaknesses  that  had  been  identified  by  replacing  the  contractors 
with  civil  servants  as  an  opportunity  arose. 

So  we  identified  those  places  where  we  think  it  can  be  done  and 
we  will  continue  it.  It  might  not  be  as  quick  as  it  might  be  if  we 
had  proceeded  under  the  original  funding. 

Mr.  Stokes.  Can  you  give  us  an  idea  how  many. 

Mr.  Armstrong.  I  will  have  to  get  that  for  you. 

[The  information  follows:] 

CORE  Program 

In  FY  1992,  there  were  about  a  dozen  contractor  jobs  filled  by  civil  servants  using 
Personnel  and  Related  Cost  funds  outside  of  the  CORE  program. 

Mr.  Stokes.  Have  any  positions  been  converted  back  to  credit  or 
any  new  positions  been  newly  filled  with  contractors? 

Mr.  Armstrong.  That  is  a  fairly  dynamic  situation.  As  best  I  can 
tell,  none  of  those  have  been  converted  back  to  contractors.  We 
have  not  made  another  survey,  but  we  are  looking  at  support  serv- 
ice contractors  in  a  new  study  at  the  Headquarters  and  we  will  go 
into  it  later.  But  I  think  I  can  safely  say  before  it  is  completed  that 
we  have  not  converted  civil  servant  jobs  back  to  contractors. 

Mr.  Stokes.  Have  any  positions  been  newly  filled  with  contrac- 
tors? 


139 

Mr.  Armstrong.  Here,  again,  I  do  not  have  that  information.  I 
do  not  believe  it  has  been,  but  I  will  get  you  an  answer. 
Mr.  Stokes.  Provide  that  for  the  record. 
[The  information  follows:] 

CORE  Program 
No  new  civil  service  positions  have  been  filled  with  contractors. 

AGENCY-WIDE  TRAVEL 

Mr.  Stokes.  General  Armstrong,  last  year  NASA  requested 
$55,492,000  for  agency-wide  travel  and  that  number  was  reduced  to 
$46,639,000,  almost  a  $9  million  reduction.  Was  any  of  that  reduc- 
tion offloaded  on  to  the  program  accounts  by  changing  definitions 
or  using  any  other  bookkeeping  device? 

Mr.  Armstrong.  No,  sir,  that  was  the  same  question  that  was 
asked  last  year  and  our  response  is  the  same.  We  didn't  do  that. 
What  we  had  to  do  is  to  cut  back  on  travel  and  cut  back  on  train- 
ing, in  order  to  fund  the  civil  servants  that  we  had  on  board  that 
we  had  to  pay. 

Mr.  Stokes.  You  are  correct.  Last  year,  Mr.  Traxler,  the  chair- 
man, asked  Mr.  Campbell  if  there  had  been  any  instances  where 
travel  had  been  charged  against  the  program  accounts  rather  than 
the  appropriate  travel  object  classification.  And  he  responded  that 
he  checked  that  carefully  and  said,  "I  can  find  no  occasion  of  this 
happening."  Correct? 

Mr.  Armstrong.  That  is  true. 

Mr.  Stokes.  You  are  confident  that  his  statement  and  the  situa- 
tion in  1993  is  correct  and  would  withstand  any  IG  investigation  at 
this  point? 

Mr.  Armstrong.  The  part  of  the  funds  that  I  am  responsible  for 
is  the  R&PM  funds,  so  if  other  funds  were  used  for  that,  they 
would  be  in  the  funds  that  are  managed  by  the  Comptroller's 
Office,  for  instance.  So  I  would  defer  the  absolute  answer  to  them. 

Mr.  Allison.  And  as  far  as  I  can  tell,  no  instance  has  taken 
place  like  that.  I  think  we  could  withstand  any  audit. 

SENIOR  executive  SERVICE  WORKFORCE 

Mr.  Stokes.  On  page  SUM-5,  the  justifications  indicate  that  part 
of  the  increase  in  1994  will  be  devoted  to  lump  sum  payments  due 
to  the  anticipated  increase  in  requirements  from  the  SES  work 
force. 

How  much  of  the  increase  in  funds  requested  in  1994  is  ear- 
marked for  that  requirement? 

Mr.  Armstrong.  We  have  listed  $12  million  for  that.  What  we 
are  talking  about  here  is  when  a  SES  retires  and  accumulates 
annual  leave,  we  pay  them  for  that  annual  leave.  We  have  a  poten- 
tial commitment  above  the  $12  million  if  all  300  of  our  SES  who 
were  eligible  for  voluntary  retirement  leave. 

What  we  have  earmarked  there  is  what  we  believe  is  a  conserva- 
tive view  of  what  we  may  need  to  use  from  the  R«&PM  account  for 
lump  sum  payouts. 
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REIMBURSABLE  DETAILEES 


Mr.  Stokes.  Page  SUM-7  of  the  justifications  indicates  that  you 
provide  for  reimbursable  detailees.  How  much  money  was  devoted 
to  that  activity  in  1992,  and  1993? 

Mr.  Armstrong.  Let's  see  if  I  can  find  that.  I  don't  have  that 
right  in  my  hands.  It  is  my  understanding  that  it  is  somewhere 
around  $8  miUion,  but  let  me  give  you  that  exact  answer  on  that. 

Mr.  Stokes.  Also,  tell  us  how  much  is  included  in  1994,  and  how 
many  reimbursable  detailees  are  on  board. 

Mr.  Armstrong.  I  have  data  on  the  reimbursable  detailees  on 
board.  Let  me  get  that  for  you  here.  Most  of  the  reimbursable  de- 
tailees are  from  the  Department  of  Defense. 

Mr.  Stokes.  Why  don't  you  just  provide  that  for  us  for  the 
record. 

Mr.  Armstrong.  Give  me  one  more  second,  I  think  I  have  it  be- 
cause I  anticipated  the  question. 

Mr.  Stokes.  You  just  thought  I  might  ask  that  question. 

Mr.  Armstrong.  There  are  29  detailees  at  Headquarters.  Some  of 
those  are  from  other  NASA  centers;  A  total  of  seven  are  from 
other  governments  agencies.  The  total  in  dollar  value  I  will  have  to 
get  you.  That  is  from  all  over  and  that  includes  astronauts. 

Mr.  Stokes.  Are  you  talking  about  reimbursable  or  nonreimbur- 
sable? 

Mr.  Armstrong.  The  reimbursables  are  the  ones  that  I  am  going 
to  get  you  the  data  on.  You  asked  a  question  about  detailees,  did 
you  not? 

Mr.  Stokes.  Reimbursable. 

Mr.  Armstrong.  I  will  give  you  that. 

Mr.  Stokes.  And  how  many  of  those;  that  is  what  we  need. 

[The  information  follows:] 

Reimbursable  Detailees 
See  the  following  material. 


141 


CO 

cc 

c 

< 

ro 

_J 

w 

_J 

D 

o 

o 

Q 

LU 

I- 
U. 


05 


CO 

en 
■D 

cc 

c 

< 

to 

_J 

w 

_J 

3 

o 

O 

Q 

JC 

UJ 


(/3 

CO 

T3 

cc 

c 

< 

ro 

_J 

w 

CsJ 

_l 

D 

O) 

o 

O 

05 

Q 

x: 

in 

CO 


o 


o 

CO 


C\J  -^ 


CO 


o 


o       •.- 

CO 


IT) 


d 


LU 


00 

in 


CO 


z 

o 

CO 

z 

CO 

I 

LU 

o 

S 

-3 

< 

(O     I    - 

d    I   r^' 


CO      1     CO 
I     «3 


in 

C3 


in 
d 


m 


CO 
CO 

c/> 


in    I    CO 

CO 


CO 


CO 
CO 


CO 

cc 

LU 

1— 

< 

CC 

CO 

< 

< 

ID 

z 

O 

_J 

Q 

< 

< 

1- 

LU 

o 

CO 

c 

p 

ro 

c 

fe 

g 

■o 

c 

ro 

(U 

o 

o 

^  , 

ro 

v^ 

O 

< 

< 

CO 

< 

CO 

z 

k_ 

o 

>, 

o 

■^^ 

'i— 

3 

CO 

3 
o 

(D 
CO 

o 

c 

< 

o 

<D 

ro 

^ 

CO 

<«_ 

(U 

o 

o 

w 

ro 

Q. 

a3 

CO 

JD 

E 

<U 

CD 

j^ 

E 

3 

sz 

£ 

CO 

ro 

tu 

k_ 

(J 

QJ 

ro 

<D 

Q. 
CO 

o 

CD 
O 

ro 

3 

Q. 

CD 

CO 

O 

c 

ro 

o 

C/5 

0) 

C 

■D 

o   o 


ro  .9J 

5^     CO 

CD 
r=     (1) 

ro  -g 

-I 
ro 

(D 

*-  ro 
-^  x: 

°  Sf? 
^  q3 

.2,  ro 
ro   3 

^  Si5 

I-  X   ro 


142 

ATTRITION  RATE 

Mr.  Stokes.  Last  year  we  discussed  the  fact  that  the  anticipated 
attrition  rate  had  decreased  significantly  owing  largely  to  the  poor 
economy  and  the  high  retirement  factor.  General  Armstrong  indi- 
cated NASA  had  been  achieving  a  roughly  8  to  9  percent  attrition 
rate  and  last  year  it  looked  like  it  would  end  up  at  3.0  percent. 

What  was  the  1992  attrition  experience  and  what  is  the  1993 
level  running  to  date? 

Mr.  Armstrong.  The  1992  attrition  was  3.7  percent,  which  is 
roughly  half  of  what  we  anticipated  and  had  programmed  before. 
This  year  we  see  it  even  lower.  It  is  3.1  right  now.  When  attrition 
falls  off  below  that  which  you  programmed  for,  you  pay  for  it  in 
R&PM  in  two  ways:  You  don't  have  the  turnover  of  a  high  step  to 
a  lower  step  as  you  replace  a  person  who  leaves,  and  secondly, 
there  is  no  lapse  time  in  which  the  job  is  not  filled.  So  the  lower 
attrition  rate  hits  us  in  two  ways 

Mr.  GoLDiN.  It  hits  us  in  a  third  way.  It  doesn't  allow  us  to  re- 
plenish the  labor  force.  And  one  of  the  major  ideas  that  I  have 

Mr.  Stokes.  We  are  going  to  cover  that.  On  what  basis  is  the 
1994  submission  made  in  terms  of  the  attrition  percentage? 

[The  information  follows:] 

Attrition  Rate 

The  NASA  attrition  rate  from  1992  to  FY  1991  averaged  6.5  percent,  the  rate 
dropped  dramatically  beginning  in  FY  1992.  The  loss  rate  has  declined  steadily  and 
we  feel  that  the  government-wide  staffing  reduction  along  with  uncertainty  about 
the  economy  will  continue  to  support  this  decline  in  attrition. 

When  we  prepared  the  FY  1994  budget  in  August  1992,  we  used  a  loss  rate  esti- 
mate of  4.7  percent  (1117  losses)  which  seemed  reasonable  at  that  time.  If  the 
present  decline  continues,  we  would  face  higher  than  expected  average  salaries  and 
might  have  difficulty  funding  our  approved  FTE  levels. 

Mr.  Armstrong.  I  believe  we  calculate  that  at  4  percent,  but  I 
will  give  you  the  exact  number.  There  is  a  long  form  that  we  use 
that  brings  in  a  lot  of  numbers.  I  will  get  you  that. 

MINORITY  HIRING  IN  SES  POSITIONS 

Mr.  Stokes.  Now  we  get  to  the  question  that  you  wanted  to  raise, 
Mr.  Administrator.  One  of  the  problems  is  trying  to  hire  the  out- 
standing fresh-outs  each  year.  It  obviously  derives  from  a  lower  at- 
trition rate.  The  people  at  the  top  are  those  in  jobs  for  many  years 
that  do  not  voluntarily  leave  NASA. 

In  terms  of  tight  budget,  it  is  hard  to  bring  new  fresh-outs 
aboard.  In  fiscal  year  1991,  out  of  a  total  of  593  fresh-outs  hired,  60 
were  black,  170  in  total  were  minorities. 

[The  information  follows:] 

Fresh-Out  Hires 

The  actual  freshouts  hired  in  1991  was  586.  Of  these  165  were  black  and  other 
minorities.  One  hundred  thirty-five  (135)  of  the  total  of  165  minority  hires  were  hired 
into  scientific  and  engineering  positions.  Fifty-three  (.53)  of  the  165  total  minority 
hires  were  black.  Of  these  35  were  hired  into  scientific  and  engineering  positions. 

Mr.  Stokes.  While  that  represents  a  reasonable  percentage,  I 
would  like  for  you  to  provide  for  the  record  how  many  of  those 
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black  and  minority  positions  were  hired  into  technical  jobs  as  op- 
posed to  administrative  and  support  functions. 

The  staff  has  asked  NASA  for  a  snapshot  of  your  SES  population 
distributed  by  nonminority  and  minorities.  It  is  interesting  that  of 
the  total  NASA  SES  population,  which  at  the  end  of  fiscal  year 
1992  stood  at  567  positions,  only  14  were  black  and  of  those  14,  only 
one  was  a  female. 

And  what  is  more  interesting  is  that  11  of  the  14  were  at  head- 
quarters, where  of  course,  you  are,  while  Ames,  Langley,  Goddard, 
Marshall,  Stennis,  and  the  Johnson  Space  Centers  had  no  blacks  in 
SES  positions. 

And  the  question  we  want  to  ask  you,  of  course,  is  to  what  fac- 
tors do  you  attribute  these  very  low  numbers? 

Mr.  GoLDiN.  I  am  terribly,  terribly  concerned  about  this  situa- 
tion. I  attribute  it  not  to  maliciousness.  I  attribute  it  to  ignorance. 
We  have  had  a  gentleman  named  Byron  Kunisawa  come  into 
NASA  and  hold  sessions  on  cultural  awareness,  and  as  he  goes 
through  these  sessions,  we  find  that  there  is  just  not  the  level  of 
sensitivity  and  understanding  that  is  required  to  deal  with  the  situ- 
ation. 

So  we  have  asked  our  senior  managers,  Mr.  Chairman,  to  develop 
a  much  more  aggressive  plan  and  to  identify  by  year  how  they  are 
going  to  begin  to  deal  with  the  situation.  General  Armstrong's  re- 
quest provides  you  the  details  for  that,  but  even  at  that,  I  still  be- 
lieve we  have  to  do  more.  I  believe  we  have  to  do  a  lot  more. 

In  fact,  one  of  the  things  we  are  going  to  have  to  look  at  is  that 
we,  in  NASA,  believe  we  need  some  help  from  the  Government.  We 
have  a  request  into  the  Office  of  Personnel  Management  to  allow 
us  to  give  some  incentives  for  early  outs  to  allow  headroom  to 
bring  in  some  new  people,  given  that  we  have  these  very  tight 
budgets  and  we  want  to  keep  a  cap  on  the  number  of  NASA  em- 
ployees. 

I  believe  that  this  is  going  to  be  very,  very  important  because,  if 
we  can't  get  movement,  we  have  to  create  opportunity.  And  we  are 
waiting  for  a  response  from  the  Office  of  Personnel  Management 
and  we  will  try  and  make  it  as  creative  a  task  as  we  can  to  try  and 
deal  with  the  situation  because,  for  the  people  in  place,  I  think  it  is 
inappropriate  to  say  that  we  are  going  to  pull  you  out  of  a  job. 

We  want  to  create  an  opportunity  for  new  openings  and  this  may 
be  one  way  to  do  it  at  the  top.  But  we  also  have  a  problem  with  the 
feeder  groups  at  the  bottom.  If  you  look  at  America,  African-Amer- 
icans make  up  something  like  13  percent  of  the  population  and  the 
outflow  from  the  engineering  schools  right  now  is  only  3  percent. 

That  is  a  very  serious  problem  in  and  of  itself,  which  is  why 
NASA  has  undertaken  to  double  the  amount  of  money  over  a  five- 
year  period  that  we  plan  to  give  to  the  colleges  and  universities 
that  have  a  high  percentage  of  minority  populations  black  universi- 
ties and  universities  with  a  high  number  of  Hispanic  students  and 
American  Indians,  or  native  Americans.  So  we  have  to  do  it  across 
a  broad  front  and  we  have  to  do  a  lot  better. 

Now,  at  Headquarters,  we  really  have  made  some  great  progress. 
But  I  want  to  tell  you  that  one  of  the  things  that  Mr.  Kunisawa 
talks  about  in  his  cultural  awareness  course  is  that  there  are  a  va- 
riety of  qualities  that  one  looks  for  in  appointing  people  to  senior 
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management  positions  including.  Technical  competence.  But  in  ad- 
dition, in  our  world,  we  have  to  have  an  awareness  of  multicultura- 
lism  that  has  to  be  a  criteria  that  causes  us  to  look  at  the  qualities 
of  different  people. 

As  you  pointed  out  yesterday,  we  are  going  to  have  a  major 
number  of  Americans  of  different  cultures  coming  into  the  work 
force  and  if  our  work  force  isn't  trained  in  multiculturalism,  we 
will  never  be  able  to  break  the  paradigm.  So  we  have  a  very,  very 
aggressive  program  in  training  in  multiculturalism  for  the  senior 
managers  so  that  they  can  be  sensitive.  As  an  Administrator,  I  am 
looking  at  each  of  them  and  establishing  whether  they  are  really 
serious  about  multiculturalism.  This  must  be  a  criteria.  That  is  the 
path  that  we  are  on,  but  we  may  come  back  to  the  Congress  and  ask  for 
some  help. 

Mr.  Stokes.  I  appreciate  the  forthrightness  of  your  response.  And 
I  know  it  is  an  area  that  you  are  concerned  about  because  you  and 
I  have  had  a  number  of  discussions  about  it.  And  I  am  certain  it  is 
an  area  in  which  we  have  to  continue  cooperating  with  you  in 
order  to  try  and  make  some  meaningful  attack  on  this  problem. 

I  have  to  tell  you,  I  have  sat  on  this  committee  many,  many 
years.  And  yesterday  when  Dr.  Wes  Harris  testified,  it  was  the  first 
time  that  I  have  seen  a  minority  heading  up  one  of  the  NASA  pro- 
grams coming  before  this  committee  to  testify.  The  first  time. 

And  while  it  is  refreshing  to  see  it,  and  the  knowledge  that  we 
have  someone  of  his  qualifications  appearing,  we  just  have  to  do 
better. 

Mr.  GoLDiN.  This  is  just  the  beginning,  but  we  are  going  to  need 
help  at  the  top  to  help  people  that  would  like  to  leave,  give  them 
an  extra  incentive.  I  know  that  the  DOD  has  had  a  program  in 
place  and  I  know  that  industry  does  it  and  I  think  we  may  need 
some  help  in  NASA.  Our  intent  is  not  to  hurt  people  that  are  in 
place,  but  to  enhance  the  labor  force.  And  you  are  absolutely  right, 
we  have  to  do  better. 

PERSONNEL  MOVEMENT 

Mr.  Lewis.  Mr.  Chairman,  there  are  a  lot  of  other  discussions  in 
other  committees  on  which  you  and  I  have  served  about  this  prob- 
lem of  people  leaving.  It  may  correct  itself  as  a  result  of  the  high 
three  circumstance.  Not  everybody  is  certain  that  it  will  solve 
these  problems  because  agencies  like  yours  have  a  variety  and  mix 
of  personnel  that  are  required. 

And  so  we  might  very  well  want  to  look  at  some  of  those  incen- 
tives that  you  are  suggesting.  I  am  not  sure  where  that  fits  in  the 
mix  of  things,  but  high  three  is  not  automatically  going  to  do  it  in 
some  instances. 

Mr.  GoLDiN.  But  in  my  mind,  the  thing  that  will  do  it  most  of  all 
is  what  is  in  everybody's  heart  and  soul  because  that  is  what  is  re- 
quired to  open  up  your  mind  to  new  possibilities  and  we  have  good 
people  that  have  to  change  the  way  they  look  at  other  people. 

Mr.  Stokes.  You  know,  you  mentioned  headroom.  I  guess  the 
question  is,  that  headroom  should  occur  naturally,  I  would  think, 
at  the  end  of  this  year.  This  is  the  high  three,  right? 

Mr.  GoLDiN.  Yes,  we  are  hoping. 

Mr.  Stokes.  We  should  have  some  movement  in  that  direction. 
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Mr.  Armstrong.  We  estimate  120  would  normally  be  leaving. 
Which  would  create  some  opportunities. 

MINORITY /women-owned  BUSINESS  CONTRACTS 

Mr.  Stokes.  Some  opportunity  for  some  movement  there.  For  the 
record,  also,  Mr.  Administrator,  would  you  provide  us  by  center 
and  for  headquarters  how  many  black  and  minorities  currently 
occupy  GS-15  positions  and  how  many  of  those  positions  are  in 
technical  slots. 

[The  information  follows:] 

Center/Headquarters  Black  and  Minority  GS/GM-15  Positions 

Of  the  total  2551  GS/GM-15  positions,  59  were  black  and  110  are  other  minorities. 
Attached  is  a  chart  by  Center  of  the  GS/GM-15  population  in  scientific  and  engi- 
neering or  professional  administrative  positions. 
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Mr.  Stokes.  Let's  talk  for  a  moment  about  a  similar  situation, 
the  area  of  contracting,  minority  and  women-owned  businesses 
where  NASA  and  other  Federal  agencies  have  not  afforded  these 
entities  equal  opportunities  to  participate  in  garnering  Federal  con- 
tracts. 

And  of  course,  as  you  know,  it  was  my  amendment  here  in  this 
committee  a  couple  of  years  back  that  created  the  8  percent  set- 
aside  for  minority  contracts.  And  of  course  this  is  another  area  in 
which  I  have  had  relatively  extensive  conversations  and  dialogue.  I 
appreciate  you  telling  me  what  progress  has  been  made  since  you 
initiated  increased  efforts  for  minority  participation.  What  are  the 
numbers  and  percentage  of  minority  and  women-owned  contracts? 
Such  information  and  data  as  you  have  on  this  subject. 

Mr.  GoLDiN.  I  will  be  pleased  to  tell  you.  Last  year  at  the  close  of 
fiscal  1992,  we  achieved  a  7.2  percent  involvement  of  women  and 
minority-owned  businesses  at  NASA  as  compared  to  a  goal  of  6.8 
percent  against  a  projection  that  looked  like  5.4  percent  early  in 
the  year.  This  was  a  direct  result  of  the  initiatives  that  we  under- 
took in  1992. 

We  have  a  number  of  initiatives  in  1993.  I  believe  the  most  sig- 
nificant in  1993  is  the  formation  of  the  Advisory  Council  on  Minori- 
ty-Owned Businesses  under  the  leadership  of  Mr.  Henry  Wilfong. 
Dr.  Freeman  yesterday  read  the  names  of  six  Hispanic  Americans 
that  are  participating  in  that.  We  have  a  broad  cross-section  of  cul- 
tures on  that  committee.  We  have  a  broad  cross-section  of  geo- 
graphical locations  on  that  committee  and  all  of  the  people  on  the 
committee  are  part  of  the  minority  small  business  establishment  in 
this  country  and  they  are  there  to  advise  us  on  how  to  be  more  ef- 
fective. They  have  made  an  impact  already.  We  took  a  self-imposed 
goal  of  getting  to  8  percent  by  1994.  And  we  are  going  to  try  to 
shoot  to  see  if  we  can  make  it  in  1993. 

CE^^^ER/coNTRACTOR  minority/wome;n-owned  businesses 

Mr.  Stokes.  Because  we  also  think,  if  this  is  to  work,  you  have  to 
have  the  cooperation  of  both  the  centers  and  the  contractors.  It 
can't  work  otherwise  unless  you  have  full  cooperation  in  terms  of 
their  assistance  in  meeting  the  kinds  of  goals  that  are  being  set. 

What  are  you  doing  in  that  regard  to  get  compliance  from  the 
centers  and  the  contractors? 

Mr.  GoLDiN.  Well,  I  will  tell  you,  I  was  NASA  Administrator  for 
six  weeks  and  I  went  down  to  the  Aerospace  Industries  Association 
in  Williamsburg  last  year,  just  about  this  time,  and  I  spent  almost 
half  the  allotted  time  of  my  speech  talking  about  the  commitment 
that  the  aerospace  industries  had  to  maie  towards  bringing  all 
of  America  into  the  NASA  civil  space  program. 

I  have  met  one-on-one  with  Chief  Executive  Officers  (CEOs)  and 
identified  to  those  CEOs  where  they  have  not  been  performing  with 
regards  to  bringing  in  the  cross-section  of  America.  They  have  been 
very  positive  sessions,  not  angry  sessions. 

I  am  pleased  to  tell  you  that  I  went  to  a  job  fair  that  was  held  in 
Los  Angeles,  California  sponsored  by  the  Jet  Propulsion  Laborato- 
ry. 1200  members  of  the  minority  business  community  showed  up 
for  that  job  fair  and  I  went  around  from  booth  to  booth  because  we 
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had  all  our  contractors  and  asked  the  contractors  what  are  you 
doing?  What  do  you  think?  I  asked  the  members  of  the  minority 
business  community,  is  it  worth  your  while? 

We  had  contractors  that  traveled  across  the  country  to  partici- 
pate in  this  event  and  we  had  minority  business  people  from  across 
the  country  and  they  all  told  me  the  signal  is  out  that  NASA  is 
very  serious  about  doing  business  with  minority-owned  businesses. 
And  it  is  not  the  Administrator.  I  believe  the  top  team  at  NASA  is 
committed  to  doing  this  and  we  have  another  distinguished  person 
here,  Ralph  Thomas,  whom  I  believe  you  have  met.  In  his  position, 
Ralph  has  the  highest  level  in  all  the  government  agencies.  You 
want  to  tell  the  chairman  the  position  that  you  have  and  how  it 
relates  to  other  Federal  agencies? 

Mr.  Thomas.  Every  Federal  agency  is  required  to  have  an  Office 
of  the  Small  and  Disadvantaged  Business  Utilization.  My  position 
is  an  associate  administrator  which  makes  me  a  part  of  the  senior 
management  team,  the  highest  ranking  person  in  that  position  in 
the  Federal  Government.  And  in  that  position,  it  gives  me  an  op- 
portunity to  sit  at  the  meetings  where  everyone  here  sits. 

I  know  the  priorities  of  the  agency  because  I  hear  them,  and  that 
better  allows  me  to  advise  minority  and  women  contractors  on 
where  to  focus  their  businesses.  So  that  is  just  one  of  the  things. 

One  of  the  things  you  said  previously  is:  What  are  you  doing  to 
see  that  the  message  gets  to  the  technical  community?  The  efforts 
to  reach  the  8  percent  goal  are  now  in  all  the  performance  apprais- 
als of  all  the  Associate  Administrators,  particularly  the  Associate 
Administrators  that  have  authority  over  our  centers.  It  is  also  in 
the  performance  appraisals  of  our  Center  Directors.  So  that  now 
the  pressure  to  meet  the  goals  is  from  the  top  down,  rather  than 
from  the  bottom  up,  and  I  believe  that  is  the  only  agency  that  is 
doing  that  as  well.  This  causes  creativity,  of  course,  and  innovative 
approaches  in  meeting  goals. 

And  one  of  the  things  that  we  did  that  no  other  Federal  agency 
has  ever  done  in  the  history  of  government  is  that  we  accomplished 
a  Determination  and  Finding.  We  found  in  our  Authorization  Act 
that  the  head  of  the  Agency  can  use  other  than  full  and  open  com- 
petition procedures  if  it  is  in  the  public  interest  to  do  so.  We  found 
that  it  is  in  the  public  interest  to  obey  the  law  which  is  the  8  per- 
cent small  disadvantaged  business  goal  and  we  asked  our  Centers 
to  identify  contracts  that  could  be  set  aside  for  small  disadvantaged 
business-wide  competition.  They  found  27  contracts  totalling  $314 
million  and  we  submitted  this  Determination  and  Finding  to  Con- 
gress. 

Congress  did  not  object  in  the  allotted  30-day  time  frame  and 
that  is  now  in  force.  Our  Centers  are  now  developing  and  have  al- 
ready developed  Requests  for  Proposals  to  put  this  set-aside  in 
effect.  This  is  another  innovative  process  that  has  never  been  done, 
as  is  elevation  of  this  issue  to  performance  appraisals  has  never 
been  done  in  a  way  that  widespread.  So  I  am  very  hopeful  for  this 
year  and  next  fiscal  year  as  well. 

Mr.  Stokes.  Well,  I  am  pleased  to  have  those  comments  on  the 
record.  And,  of  course,  I  am  very  much  aware  of  your  background 
and  commitment  in  this  area.  And  I  can  say,  Mr.  Administrator, 
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recently  Mr.  Lewis  and  I  traveled  to  Marshall,  Stehnis  and  to  Ken- 
nedy. 

And  in  the  discussions  we  had  there,  it  was  apparent  word  was 
coming  down  or  had  come  down  with  reference  to  these  areas  we 
are  discussing  with  you.  And  to  their  credit,  we  found  that  there 
was  an  intention  to  comply  with  the  edicts  that  they  understood 
had  come  forth  in  this  area. 

Mr.  GoLDiN.  We  do  hope  to  do  better,  not  because  it  is  a  social 
cause.  We  hope  to  do  better  because  it  is  in  the  interest  of  the 
country. 

Mr.  Stokes.  I  agree  with  you  totally. 

Mr.  Lewis? 

MANAGEMENT  CULTURE  AT  AMES  RESEARCH  CENTER 

Mr.  Lewis.  Mr.  Chairman,  just  a  couple  of  questions  briefly. 

I  have  the  Betterton  report  on  my  mind.  Admiral  Betterton 
headed  a  management  review  team  which  issued  a  report  last  No- 
vember regarding  lax  security  at  the  Ames  Research  Center.  The 
report  stated  that  the  Ames  cultural  environment  was  the  underly- 
ing causes  of  NASA's  vulnerability.  Ames'  credibility  with  the  U.S. 
aerospace  industry  has  been  damaged. 

I  understand  that  your  office  has  been  involved  in  no  less  than 
six  investigations  as  a  result  of  the  Betterton  report.  I  understand 
that  these  violations  continue  to  be  under  investigation  by  the  FBL 

I  am  a  little  confused  by  the  multiple  statements  coming  from 
NASA  regarding  this.  The  Center  director  has  suggested  that  man- 
agement improvements  stemming  from  the  report  would  make 
Ames  a  model  for  other  centers.  Another  NASA  spokesman  has 
suggested  that  we  shouldn't  make  any  conclusions  until  the  FBI  is 
finished. 

How  would  you  assess  the  situation  based  upon  the  leads  which 
you  pursued  from  the  Betterton  report  and  was  the  Admiral  cor- 
rect in  his  assessment  that  there  is  a  flaw  in  the  management  cul- 
ture at  Ames? 

Mr.  GoLDiN.  Let  me  say  that  I  think  the  Director  of  NASA-Ames 
very  seriously  took  the  message  of  the  Betterton  report  and,  after 
we  got  over  the  issues  of  style  and  got  to  issues  of  substance,  I  be- 
lieve that  the  management  of  NASA-Ames  is  getting  very  serious 
about  identifying  how  they  can  address  each  of  the  issues  in  that 
report.  We  are  going  to  work  with  them  to  help  make  Ames  a 
better  place  because  Ames  is  crucial  to  the  future  of  aeronautics  in 
this  country.  We  have  three  Centers  in  NASA  for  aeronautics: 
Ames  Research  Center,  Lewis  Research  Center,  and  Langley  Re- 
search Center.  And  if  the  American  aeronautics  industry  is  not 
comfortable  with  the  Centers,  we  are  defeating  the  purpose  of  the 
whole  program. 

So  I  believe  that  the  staff  is  now  responding  at  Ames  and  I  plan 
on  going  out  and  meeting  with  them  personally,  seeing  the 
progress  that  they  have  made,  and  I  am  very,  very  hopeful  that 
they  will  fix  the  issues  identified  with  the  management,  including 
the  sensitivity  to  diversity  in  the  SES. 

As  I  recollect,  they  only  had  one  minority  American  in  the  SES 
ranks  at  Ames  and  there  are  multiple  opportunities  for  promotion. 
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I  am  looking  very  seriously  at  the  Center  Director  and  waiting  to 
see  whether  we  are  going  to  have  an  appropriate  balance.  NASA- 
Ames  has  the  largest  Asian  community  of  any  NASA  Center,  and 
has  some  of  the  most  brilliant  people  in  this  country  in  this  field.  I 
am  disappointed  that  more  Asian-Americans  haven't  made  it  into 
the  SES  ranks.  It  is  a  broad  range  activity  and  a  very  painful  proc- 
ess but  I  do  believe  they  are  responding  now  and  I  look  forward  to 
better  performance.  It  is  crucial  to  the  future  of  our  program. 

PROCUREMENT  PERSONNEL  AND  CONTRACT  MANAGEMENT 

Mr.  Lewis.  Mr.  Goldin,  thank  you  for  that.  Among  other  things, 
GAO  talked  about  the  increase  in  procurement  responsibilities  and 
yet  some  ongoing  difficulties  relative  to  the  percentage  growth  in 
numbers  of  personnel  available  in  procurement. 

The  April  1993  procurement  report  says  that  NASA  will  obtain 
contract  administration  improvements  by  allocation  of  additional 
personnel  to  the  contract  management  function  and  agency-wide 
training  and  contract  and  subcontract  management. 

The  justification  says  that  the  1994  budget  allowed  the  agency  to 
maintain  training  at  a  fiscal  1992  level.  What  specific  steps  does 
your  1994  budget  request  take  to  correct  any  shortage  in  training 
procurement  personnel  and  contract  management. 

Ms.  Lee.  We  are  implementing,  in  conjunction  with  the  training 
and  specific  career  development  programs  dealing  with  procure- 
ment, core  courses  to  bring  all  the  people  through  the  core  and 
supplemental  training  for  the  specific  areas  that  we  have  emphasis 
in.  As  far  as  the  Agency  material  weakness  is  concerned,  we  have 
established  in  Headquarters  a  Division  for  Contract  Administra- 
tion. Subsequently,  we  asked  each  of  the  Centers  to  be  sure  that 
they  have  adequately  addressed  contract  administration  issues. 
And  those  issues  include  appropriate  staffing — that  can  be  an  addi- 
tional staff,  and  in  some  cases  they  have  gotten  additional  head 
count  or  appropriate  reallocation  among  the  procurernent  people  at 
that  Center,  or  among  the  entire  Center  staffing,  to  be  sure  that  we 
have  the  correct  emphasis. 

Mr.  Lewis.  I  have  some  refinements  to  the  question  and  you  will 
address  them  and  add  to  it  in  the  record. 

Mr.  Chairman,  that  is  all  the  questions  I  have.  Are  we  essential- 
ly through? 

Mr.  Stokes.  We  are  past  being  essentially  through. 

presentation  to  the  administrator 

Mr.  Lewis.  If  we  are,  and  if  you  would  allow  me  to  take  just  a 
moment,  I  want  to  mention  something  special. 

Mr.  Stokes.  Sure,  I  yield  to  you. 

Mr.  Lewis.  I  was  standing  in  the  bathroom  finishing  shaving  one 
early  morning  and  I  could  hear  the  television  set  in  the  back- 
ground. I  wandered  down  the  hall  and  stood  there,  just  out  of  curi- 
osity. 

And  I  was  watching  my  four  youngsters  see  NASA  send  the  first 
man  to  space.  Their  interaction  was  just  really,  really  amazing.  But 
within  that  group  of  four  children  was  the  apple  of  my  eye,  my 
daughter,  talking  about  the  apogee  and  the  perigee. 
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Mr.  Chairman,  the  Administrator's  daughter  is  here  with  us 
today  and  I  am  sure  she  is  as  proud  of  her  father  as  I  hope  that  my 
daughter  will  be  of  me. 

Mr.  Stokes.  We  are  pleased  to  have  her  here  with  you.  Welcome. 
It  is  nice  to  have  you  here  with  us. 

Mr.  Lewis.  Can  we  make  a  special  presentation  to  the  Adminis- 
trator. You  can  take  it. 

Mr.  GoLDiN.  "No  whining."  I  will  put  this  on  my  wall. 

Mr.  Lewis.  A  little  big  for  your  jacket.  You  don't  have  to  overdo 
this. 

chairman's  closing  remarks 

Mr.  Stokes.  Well,  let  me  just  say,  Mr.  Administrator,  I  think  as  I 
have  indicated,  we  are  concluded.  We  have  concluded  our  hearings. 
And  we  thought  we  might  run  a  little  longer  than  we  have  run  ac- 
tually, but  I  think  we  have  had  good,  substantive  hearings  and  I 
appreciate  very  much  both  the  testimony  of  you  and  your  associ- 
ates. And  we  look  forward  to  a  continued  working  relationship 
with  you  and  your  associates,  of  course. 

And  we  will  reconvene,  I  am  reminded,  on  June  14th  for  the  pur- 
pose of  the  hearing  on  the  redesign.  And  this  committee  will  con- 
duct a  special  hearing  on  the  redesign  once  we  know  what  it  is.  So 
we  look  forward  to  working  with  you  in  conjunction  with  having  a 
good  hearing  on  that. 

This  then  concludes  our  hearing  subject  to  the  call  of  the  chair. 
Thank  you  very  much. 
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Responses  to  written  questions  submitted  by  Chnn.  Stokes. 

Interagency  Agreements 

I  also  serve  on  the  Labor-Health  and  Human  Services-Education  Appropriations 
Subcommittee.   In  this  capacity  ,  I  have  taken  a  strong  interest  in  the  Memorandum  of 
Agreement  (MOA)  you  have  entered  into  with  NIH  in  this  area.   You  may  know,  that  I 
supported  a  similar  MOA  between  NIH  and  NSF,  to  increase  the  numbers  of  minorities  in 
biomedical  and  science  careers. 

QUESTION  1: 

I  am  interested  in  whether  your  agreement  has  potential  for  overiap  with  the  NIH/NSF 
effort? 

ANSWER  1: 

Enclosed  please  find  a  copy  of  the  Memorandum  of  Understanding  (MOU)  signed  on  July 
21,  1992  between  the  NASA  and  the  National  Institutes  of  Health  (NIH).  The  objective 
of  this  collaborative  effort  is  to  increase  the  participation  of  the  mainstream  biomedical 
community  in  NASA's  life  and  biomedical  science  program.  The  joint  research  program 
will  seek  to  involve  the  best  researchers  and  institutions  in  space  life  sciences  research 
opportunities  by  providing  supplements  to  ongoing  NIH  grants,  funding  of  joint  research 
centers  at  universities  and  medical  schools,  and  soliciting  and  funding  new  individual 
grants.   Cooperation  with  NIH  will  also  lead  to  the  development  of  new  NASA 
Specialized  Centers  of  Research  and  Training  (NSCORT)  and  to  the  development  of  a 
new  program  of  NASA  supplements  to  ongoing  NIH  grants.   NASA  will  take  the  lead  in 
joint  space  flight  research  activities,  and  NIH  will  lead  in  joint  ground-based  research 
activities. 

Although  the  MOU  does  not  specifically  address  the  subject  of  increasing  minority 
participation  in  biomedical  and  science  careers,  NASA  is  committed  to  broadening  the 
diversity  of  researchers  involved  in  our  programs.   Offering  greater  space  based  research 
opportimities  to  a  wide  biomedical  commimity,  should  help  to  increase  minority 
participation  in  NASA's  life  and  biomedical  science  program. 

QUESTION  2: 

I  also  note  that  NASA  is  investigating  the  possibility  of  a  plan  of  cooperation  with  EPA. 
Where  do  you  stand  with  this  effort?   What  will  the  plan  focus  on? 

ANSWER  2: 

NASA  and  the  Environmental  Protection  Agency  (EPA)  have  a  long  history  of 
cooperation  in  a  variety  of  research  areas.   In  October  1992,  we  signed  a  Memorandum  of 
Understanding  (MOU)  on  general  cooperation  with  the  EPA,  which  both  updated  and 
expanded  our  previous  charter  for  cooperation.  The  MOU  outlines  the  reasons  for  closer 
coordination  between  the  two  agencies  and  identifies  a  number  of  potential  areas  in  which 
the  parties  might  participate  in  information  and  data  exchange  and  cooperation  activities: 


0  Earth  and  environmental  science  and  measurements 
o  Pollution  monitoring,  control,  and  prevention 
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o  Global  climate  and  environmental  change 

0  Life  sciences 

o  Infonnation  systems  and  data  management 

o  Regulatory  technical  requirements  development 

0  Technology  transfer,  utilization,  and  commercialization 

o  Aerodynamic  and  fuel  efficiencies 

o  Education  and  outreach 

o  Such  other  areas  as  the  Parties  may  agree  upon 

Since  the  signing  of  the  MOU,  NASA  has  been  working  with  various  offices  in  the  EPA 
to  draft  implementing  agreements  in  programs  areas  where  both  agencies  have  identified  a 
near-term  benefit.   We  anticipate  that  this  effort  will  continue  and  expand  over  the 
coming  year. 

In  addition,  NASA  regularly  works  with  the  EPA  and  other  Federal  departments  and 
organizations  through  the  Federal  Coordinating  Council  on  Science,  Engineering  and 
Technology  (FCCSET)  process,  particularly  in  the  area  of  global  change  research. 

QUESTION  3: 

What  other  Interagency  cooperative  agreements  is  NASA  currently  involved  in?  Are 
there  others  under  consideration,  and  for  what? 

ANSWER  3: 

See  attached  material. 
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MtMOKANUUM  Vt    ONUbKidANUiNL; 

BETWEEN  THE 

NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 

AND  THE 
NATIONAL  INSTITUTES  OF  HEALTH 
REGARDING 
BIOMEDICAL  AND  BEHAVIORAL  RESEARCH 


1.  SCOPE 

The  National  Aeronautics  and  Space  Adjninistration  (NASA)  and  the 
National  Institutes  of  Health  (NIH)  within  the  Department  of 
Health  and  Human  Services  agree  that  it  is  in  the  best  interests 
of  both  agencies  to  develop  a  joint  program  of  collaboration  that 
enhances  each  agency's  biomedical  research  capabilities.   This 
Memorandum  of  Understanding  (MOU)  supersedes  the  previous  MOU 
between  NASA  and  NIH  signed  in  June  1988.   Specific  agreements 
will  be  negotiated  and  entered  into  prior  to  the  comjnencement  of 
any  activities  pursuant  to  this  MOU. 

2.  PURPOSE 

The  purpose  of  this  MOU  is  to  provide  a  set  of  guidelines  under 
which  cooperative  activities  between  NASA  and  nih  may  be 
implemented.   This  MOU  is  authorized  by  the  National  Aeronautics 
and  Space  Act  of  1958  as  amended.  Section  203(c),  which  provides 
for  cooperation  between  NASA  and  other  Federal  agencies. 

3.'  DEFINITION 

In  this  MOU,  biomedical  research  is  defined  to  consist  of  any 
life  sciences  research  in  space  or  on  the  Earth  related  to  the 
biomedical  changes  in  living  organisms  which  are  known  to  occur 
or  could  potentially  occur  during  or  after  space  flight,  or  to 
life  sciences  research  on  Earth  that  could  benefit  from  the 
application  or  transfer  of  technologies  specifically  developed 
for  space-related  purposes,  or  to  life  sciences  research  in  space 
or  space- like  environments  that  could  improve  knowledge  of  the 
basis  for  normal  function  of  human  organs  and  biologic  systems  on 
Earth. 
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INTERAGENCY  WORKING  GROUP 


The  Interagency  Working  Group  (lAWG)  in  biomcdicai  arid  behavioral 
research  established  between  NASA  and  NIH  in  1988  will  be 
continued.   This  lAWG  will  be  co-chaired  by  NASA  and  the  NIH.   It 
will  meet  on  a  regular  basis,  at  least  once  a  year,  to  expJore 
the  need  and  feasibility  of  initiating  cooperative  programs  and 
projects  in  biomedical  and  behavioral  research  and  to  review  the 
performance  of  ongoing  cooperative  programs  and  projects.   The 
lAWG  will  consist  of  an  equal  number  of  full  members  from  NASA 
and  NIH.   Additional  ad  hoc  members  may  be  added  for  temporary 
assignments  by  either  agency  with  prior  concurrence  of  the 
co-chairpersons.   The  lAWG  may  establish,  by  mutual  agreement  of 
the  co-chairpersons,  an  extramural  advisory  committee  to  examine 
the  ongoing  and  planned  joint  activities  and  to  advise  the  two 
agencies  on  the  appropriate  programmatic  themes,  priorities,  and 
strategies  necessary  to  yield  a  viable  program  within  the 
available  resources. 

5.  JOINT  PROGRAMS  AND  PROJECTS 

In  general,  joint  cooperative  programs  between  NASA  and  NIH  may  be 
initiated  at  any  time  that  a  specific  agreement  can  be  reached 
involving  content,  responsibility,  liability,  funding,  and  other 
appropriate  provisions.   All  such  joint  programs  are  expected  to 
capitalize  on  the  strengths  of  each  agency  and  to  be  mutually 
beneficial.   It  is  expected  that  the  NIH  will  have  the  lead  role  in 
ground-based  research  activities  and  that  NASA  will  have  the  lead 
role  in  space  flight  research  activities.   The  following 
cooperative  activities  are  appropriate  for  implementation 
at  the  present  time: 

(1)  The  joint  definition,  funding,  and  management  of  focused 
university-based  biomedical  and  behavioral  research 
programs  similar  to  the  NIH  Specialized  Centers  of 
Research  (SCORs)  or  Program  Project  Grants,  or  to  the 
NASA  Specialized  Centers  of  Research  and  Training 
(NSCORTs) . 

(2)  The  joint  definition,  funding,  and  management  of  a 
special  flight  experiments  program  of  activities  to 
enable  greater  numbers  of  biomedical  and  behavioral 
scientists  to  take  advantage  of  access  to  the  environment 
of  space  for  research  purposes.   This  program  will  be 
provided  by  NASA  with  a  minimuin  of  five  (5)  Shuttle 
middeck  locker  flight  opportunities  per  year  beginning  in 
late  1993,  and  will  also  include  additional  space  flight 
opportijinities  on  future  missions,  such  as  those  utilizing 
Spacelab  {SLS-3  and  SLS-4),  Space  Station  Freedom,  and, 
potentially  non-U. S.  space  platforms  (Mir,  Biocosmos) . 
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(3)  The  joint  development  of  a  focused  grant  supplement 
program  allowing  NASA  to  fund  supplementary  awarJs  Lo 
existing  NIH  SCORs,  Program  Project  Grants,  and  Research 
Project  Grants  in  order  to  carry  out  additional  research 
tasks  related  to  biomedical  and  behavioral  research  as 
defined  in  this  MOU.   It  is  expected  that  approximately 
ten  (10)  such  awards  to  run  concurrent  with  the  larger 
NIH  award  will  be  made  initially. 

(4)  The  joint  development  of  Program  Announcements,  Requests 
For  Applications,  and  Requests  For  Proposals  focused  on 
increasing  the  number  of  individual  investigator  research 
tasks  in  selected  areas  of  biomedical  and  behavioral 
research. 

(5)  The  joint  development  of  a  comprehensive  program  of 
mutually  sponsored  workshops  and  regular  symposia  in 
specific  biomedical  research  topics. 

Other  specific  activities  should  be  discussed  at  meetings  of  the 
lAWG  and  may  be  initiated  once  it  is  clear  that  they  have  the 
appropriate  management  support  within  the  two  agencies. 

6.  FUNDING 

The  ability  of  each  agency  to  carry  out  its  obligations  as  agreed 
to  under  this  MOU  is  subject  to  the  availability  of  the  funding 
required  to  carry  out  those  obligations. 

7.  TERMINATION 

This  MOU  may  be  terminated  by  either  agency  at  any  time,  provided  a 
90-day  written  notice  is  provided  to  the  other  agency  and 
appropriate  steps  are  taken  to  ensure  an  orderly  termination  of 
joint  activities. 

8,"  EFFECTIVE  DATE 

This  MOU  is  effective  on  the  date  of  signature  by  the  agreeing 
parties  and  shall  remain  in  effect  until  modified  by  mutual 
agreement  between  the  two  agencies. 


Ldrn 
Adminisc^rWior 
Nationaa  Aeronautics 
Space  Administration 


and 


Bemadine  P.  Healy     DatF    I  1 

Director  \j 

National   Institutes  of   Health 
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Responses  to  written  questions  submitted  by  Cong.  Jerry  Lewis. 

Planetary  Exploration  --  Cassini 

Planetary  exploration  is  at  the  heart  of  my  notion  of  what  NASA  is  all  about  and  clearly 
in  the  current  budget  environment  the  Cassini  mission  to  Saturn  is  the  big  wiiuier. 
Indeed,  in  light  of  last  year's  funding  decision  which  terminated  the  Comet  Rendezvous 
Asteroid  Flyby  or  CRAF  component  your  request  for  $266.6  million  is  a  sign  that  NASA 
is  committed  to  keeping  the  United  States  in  a  position  of  world  leadership  when  it  comes 
to  solar  system  exploration. 

QUESTION  1: 

I  want  to  understand  the  science  (of  Cassini]  just  a  bit  better.  The  scientific  goal  is  to 
help  us  understand  the  chemical  building  blocks  of  life  in  our  Universe.  The  Project 
explores  both  the  rings  of  Saturn  and  the  nitrogen-rich  atmosphere  of  Titan.   How  do 
those  efforts  translate  into  data  that  is  relevant  to  our  activities  here  on  Earth? 

ANSWER  1: 

Titan,  the  largest  natural  satellite  of  Saturn,  has  an  atmosphere  composed  primarily  of 
nitrogen.   It's  attnosphere  also  has  an  oxygen  component  that  is  likely  frozen  on  the 
surface  in  the  fonm  of  water  ice.   If  Titan  were  closer  to  the  Sun,  and  was  thereby  warmer 
than  it  is  today,  its  atmosphere  might  resemble  that  which  existed  on  the  eariy  Earth. 

Titan's  attnosphere  is  also  characterized  by  a  brownish-orange  haze  composed  of  complex 
organic  molecules,  which  form  at  high  altitudes  and  "rain  out"  to  the  surface  below. 
These  organic  molecules  are  based  on  carbon,  and  constitute  the  basic  building  blocks  of 
life  ~  though  they  do  not  constitute  life  itself.  While  Titan  is  probably  too  cold  for  life 
to  have  endured,  in  many  ways  it  could  be  a  "chemical  factory"  of  organic  compounds 
much  like  the  primordial  Earth.  Cassini 's  close-up  observations  of  the  composition  and 
chemistry  of  Titan's  atmosphere  may  help  us  understand  better  the  chemistry  of  Earth  ~ 
from  its  very  eariiest  stages  of  evolution  to  the  present  --  and  how  life  came  to  develop 
here  and  nowhere  else  in  die  solar  system. 

The  Satumian  system  includes  the  most  complex  system  of  planetary  rings  in  our  solar 
system.  These  rings  are  believed  to  share  many  properties  with  the  protoplanetary  disc  of 
gas  and  dust  which  surrounded  our  early  Sun,  and  from  which  all  the  planets  in  our  solar 
system  evolved.  Close-up  studies  by  Cassini  of  the  Saturn  ring  system's  properties, 
including  the  distribution  of  different  size  particles  and  the  composition  of  these  particles, 
as  well  as  the  role  of  gravitational  and  elecoical  forces  in  shaping  and  maintaining  these 
rings,  will  help  scientists  better  understand  the  eariy  evolutionary  stages  of  both  our  solar 
system  and  planetary  systems  believed  to  surround  other  stars.  Cassini  will  also  help 
scientists  explain  how  a  diffuse  gas  disc  collapsed  and,  through  heating  and  collisions, 
accumulated  into  the  planets  of  our  solar  system.  It  will  also  tell  us  a  great  deal  about  the 
dynamics  by  which  these  discs  may  have  formed,  or  are  forming,  around  other  stars  in  the 
vast  Universe. 

In  summary,  the  planets  and  moons  of  the  outer  solar  system  preserve  in  cold  storage  the 
archaeological  record  of  the  formation  of  the  solar  system  and  the  eariy  building  blocks 
for  life.   By  studying  Saturn  and  its  moons  we  can  explore  questions  about  Earth's  distant 
past  that  help  us  understand  how  we  got  to  where  we  are  today  -  how  our  own 


163 

atmosfrfiere  has  developed  to  where  it  is  today  and  how  life  as  we  know  it  emerged  from 
the  primordial  Earth.   All  this  provides  additional  information  to  answer  the  age-old 
questions  about  how  life  has  evolved  from  basic  building  blocks  into  the  vast  diversity  of 
living  things  found  here  on  Earth  today,  and  which  may  provide  us  with  insights  into  the 
likelihood  of  discovering  life  elsewhere  in  the  Universe. 

QUESTION  2: 

What  is  die  status  of  the  Cassini  probe  being  provided  by  the  European  Space  Agency? 

ANSWER  2: 

The  "Huygens"  probe  being  provided  by  the  European  Space  Agency  (ESA)  for  the 
Cassini  mission  is  well  along  in  its  design  and  construction  phase.  ESA  has  recently 
completed  a  major  system  design  review  and  all  elements  of  the  probe  activity,  including 
the  integration  interfaces  with  the  spacecraft,  appear  on  schedule  to  support  the  October 
1997  launch  date. 

QUESTION  3: 

The  March  1993  Program  Status  Report  which  you  provided  to  my  office  estimates  that 
the  Europeans  will  now  be  spending  $500  million  versus  the  original  project  estimate  of 
$200  million.  Tell  me  if  you  can  how  they  react  to  projea  cost  estimate  increases  of  this 
nature.   Maybe  we  can  learn  something  from  it.   How  much  have  they  actually  spent  to 
date? 

It  appears  that  the  original  $200  million  estimate  that  you  refer  to  was  for  the  Huygens 
probe  hardware  only.  The  current  estimate  for  this  hardware  is  only  slightly  higher  than 
the  original  estimate:  approximately  $230-250  million. 

The  current  $500  million  estimate  reflects  the  total  life-cycle  cost  of  all  elements  of  the 
European  contribution  to  the  Cassini  program,  including  support  throughout  the  program 
to  participating  European  scientists,  hardware  and  software  development  and 
manufacturing,  and  all  program  testing. 

To  date,  according  to  ESA  they  have  spent  approximately  $77.16  million  U.S.  dollars  on 
their  contribution  to  the  Cassini  mission. 

Jet  Propulsion  Laboratory  Streamlining 

JPL  has  issued  announcements  indicating  that  it  will  reduce  its  staff  by  16.6  percent  and 
discontinue  testing  at  Edwards  Air  Force  Base  within  the  next  five  years.   I  gather  that 
JPL  is  at  the  heart  of  the  Cassini  mission. 

QUESTION  4: 

How  much  money  do  you  plan  to  save  in  operating  costs  at  Jet  Propulsion  Laboratory 
(JPL)  in  FY  1994?  Are  any  other  programs  besides  Cassini  affected  by  these  reductions? 
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ANSWER  4: 

The  Jet  Propulsion  Laboratory  is  managing  the  Cassini  project  for  NASA  Headquarters. 

The  Cassini  restructuring  activities,  and  the  associated  management  streamlining  at  JPL, 
have  resulted  in  a  projected  savings  of  approximately  $146.0  million  during  FY  1994. 
These  changes  will  result  in  a  net  reduction  of  $270.2  million  for  the  project  through  FY 
1998. 

The  management  restructuring  at  JPL  will  not  be  limited  to  the  Cassini  project,  and  we 
envision  that  all  future  projects  will  benefit  from  these  changes. 

In  the  area  of  operations  costs,  the  Office  of  Space  Science  is  conducting  a  detailed 
assessment  of  our  Mission  Operations  and  Data  Analysis  (MO&DA)  funding  requirements 
for  our  various  missions.  This  ongoing  assessment  is  focused  on  minimizing  the 
programmatic  impact  of  the  recent  general  reductions  in  MO&DA  funding  and  to  properly 
apportion  these  reductions  across  our  programs.  Cassini  is  not  directly  affected  by  these 
reductions,  since  no  MO&DA  funds  for  Cassini  are  contained  in  the  fiscal  year  1994 
budget  request;  Cassini 's  first  year  of  MO&DA  funding  will  be  fiscal  year  1998. 

Aside  from  this  general  review  of  MO&DA  funding  requirements.  NASA  is  also  woridng 
with  JPL  to  assess  alternate  operations  architectures  for  the  Cassini  mission  that  could 
result  in  reduced  operations  costs  over  the  life  of  the  mission. 

Red  &  Blue  Team  Assessments 

In  the  oversight  hearing  which  this  subconmiittee  conducted  on  March  17,  1993,  Mr. 
Aldrich  discussed  the  practical  impact  of  the  blue  and  red  team  reviews  for  cost  efficiency 
on  FY  1994  programs.   He  mentioned  that  the  Agency  was  able  to  reduce  ongoing 
programs  by  $600  million  and  that  these  reductions  were  changes  in  scope  NOT 
reductions  caused  by  eating  into  planned  reserves. 

QUESTION  5: 

Could  you  specify  for  us  now  which  specific  programs  were  affected  by  the  reviews  and 
allocate  the  $600  million  on  a  program  by  program  basis?   What  specific  kinds  of 
efficiencies  make  reductions  of  this  magnitude  possible? 

ANSWER  5: 

During  the  hearing.  Dr.  Fisk.  NASA  Chief  Scientist  described  reforms  which  had  been 
incorporated  into  the  Space  Science  and  Applications  programs  to  reduce  future  funding 
requirements  beginning  in  FY  1994.  This  discussion  referred  to  a  critical  effort  NASA 
undertook  during  the  past  year  to  reduce  the  projected  runout  of  the  agency's  budget  to  a 
more  realistic  level,  given  today's  constrained  fiscal  environment.  The  Red  Team/Blue 
Team  reviews  referred  to  by  Dr.  Fisk,  were  a  major  element  of  this  effort,  and  were  a 
comprehensive  examination  of  all  of  NASA's  programs  by  NASA  employees,  to 
determine  ways  to  undertake  ongoing  and  planned  programs  faster,  better,  and  cheaper. 
As  a  result  of  the  Red  Team/Blue  Team  reviews,  incorporating  Congressional  direction  to 
cancel  the  National  Launch  System  and  the  Space  Exploration  Initiative  efforts,  and 
direction  from  0MB  to  restructure  the  Space  Station,  NASA's  total  funding  requirements 
for  FY  1994  through  FY  1998  were  reduced  $23.8  billion,  from  $96.1  billion  included  in 


165 

the  FY  1993  President's  budget  request  for  this  timeframe,  to  $72.3  million  included  in 
the  FY  1994  J>resident's  budget  request.  These  savings  were  achieved  through  several 
actions,  which  include:   implementing  management  and  operational  efficiencies  on  the 
Shuttle  program;  restructuring  the  Cassini,  AXAF  and  EOS  programs;  reducing  planned 
infrastructure  requirements  in  Space  Communications,  Construction  of  Facilities  and  civil 
service;  reducing  the  level  of  planned  funding  for  mission  operations  and  data  associated 
with  Space  Science  and  Applications  missions;  and  the  Space  Station  Redesign. 
Enclosure  1  outlines  the  funding  associated  with  these  actions.  This  total  reduction  is 
offset  by  the  addition  of  $8.1  billion  in  new  contract,  which  includes  investment  in 
Shuttle  safety  and  technology  upgrades,  funding  to  continue  the  development  of  the 
Gravity  Probe-B  mission,  a  major  expansion  of  the  Aeronautics  program  to  support 
selected  improvements  in  high  speed  civil  transport  research,  subsonic  long-haul  aircraft, 
upgrades  to  national  aeronautical  facilities,  and  continued  hypersonic  research,  and 
inclusion  of  a  package  on  new  technology  investments.  The  exact  size  and  scope  of  this 
Technology  Initiative  package  will  depend  on  the  outcome  of  the  Space  Station  redesign 
effort  currently  underway.   Candidate  elements  for  funding  include:   implementation  of 
Technology  Research  Institutes  at  NASA  centers;  increased  work  in  Automation  and 
Robotics;  development  of  small  spacecraft  technology  and  missions  to  test  its  application; 
additional  research  and  analysis  activities  in  Earth  and  Space  Science;  and,  new  efforts  to 
develop  advanced  launch  technology  and  improve  existing  commercial  launch  vehicles. 

Centers  for  Commercial  Development  of  Space 

I  understand  that  this  Committee  has  attempted  to  exercise  some  control  over  the  CCDS 
program.  The  Agency  provided  a  mandated  report  to  my  office  on  February  3rd  in  the 
form  of  a  performance  review  plan.   <This  program  was  initiated  in  1985  and  has  grown 
to  17  individual  centers.> 

QUESTION  6: 

Is  this  the  first  attempt  to  formally  review  the  CCDS  program  since  its  inception  in  1985? 

ANSWER  6: 

No.   During  1986-1987,  there  were  on-site  reviews,  by  NASA  and  industry 
representatives,  of  the  five  CCDS's  that  received  grants  in  1985.   However,  these  reviews 
lacked  uniformity  and  consistent  criteria.   In  1987,  a  more  in-depth  review  process  was 
initiated  which  began  with  a  full-day  review  of  each  CCDS  to  assess  the  CCDS's  goals, 
objectives,  and  progress  and  evolved  to  an  annual  evaluation  against  commercial  criteria. 
In  1992,  a  requirement  for  strategic  plaiming  which  included  a  more  formal  long-range 
and  annual  business  plan  for  each  CCDS  was  initiated.  These  plans  form  the  criteria  and 
metrics  for  the  CCDS  reviews.   Each  CCDS  will  be  reviewed  annually  to  assess  its 
progress  in  achieving  its  plan.   Begiiming  in  1993,  this  process  will  be  augmented  by  a 
triennial  peer  review. 

QUESTION  7: 

I'm  a  little  concerned  by  the  language  contained  on  p. 3  of  the  review  plan. 

'Because  of  the  integrated  nature  of  the  CCDS  program,  termination  of  a 
Center  would  necessitate  an  Agency  assessment  of  the  effects  of  the 
termination  on  the  total  program." 
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It  sort  of  sounds  like  your  have  set  up  a  system  that  requires  a  justification  for  killing  the 
whole  program  in  order  to  terminate  a  center  rather  than  providing  standards  that  would 
allow  us  to  put  a  brake  on  the  program's  growth  or  even  terminate  an  individual  center  if 
it  fails  to  attract  commercial  interest   We  have  a  similar  Center  based  program  for 
supercomputers  at  NSF  and  an  individual  Center  was  dropped  from  that  program  without 
destroying  the  network. 

Am  I  misreading  the  Agency's  intent  here  or  does  someone  really  believe  that  if  one 
CCDS  folds  then  the  other  16  will  come  crashing  down  as  well? 

ANSWER  7: 

The  intent  of  the  language  contained  on  page  3  of  the  plan  is  not  to  imply  that  if  one 
CCDS  folds,  the  others  will  follow.   It  is  meant  to  communicate  that  the  technical  areas 
being  pursued  may  be  synergetic.   For  example,  flight  opportunities  are  being  provided 
for  many  CCDS's  through  the  COMET,  Sounding  Rocket,  and  Wake  Shield  programs. 
The  loss  of  a  CCDS  having  a  critical  role  in  any  of  these  programs  would  affect  the 
availability  of  these  carriers  and,  thus  other  CCDS's.  Likewise,  new  technologies  are 
being  developed  by  one  CCDS  in  areas  important  to  the  success  of  others  (for  example,  a 
cooperative  agreement  between  two  CCDS's  has  one  CCDS  developing  new  data 
recording  technology  which  is  necessary  for  another  CCDS  flying  a  crystal  growth 
experiment).  The  loss  of  this  CCDS  would  impact  others  (CCDS/lndustry)  if  this 
technology  pursuit  were  not  continued  elsewhere  and  will  be  addressed  as  part  of  the 
review  process. 

QUESTION  8: 

Aside  from  the  Commercial  Experiment  Transporter  (COMET),  which  was  developed 
through  CSTAR  at  the  University  of  Tennessee,  are  there  other  major  successes  you  can 
point  to  in  the  CCDS  Program? 

ANSWER  8: 

The  CCDS  Program  has  numerous  successes  which  involve  innovative  space  flight 
hardware  development,  a  Soimding  Rocket  Program  and  the  development  of  a  Wake 
Shield  Facility  to  utilize  the  high  vacuum  of  space.   In  the  conduct  of  CCDS  flight 
experiments,  major  advances  have  been  made.  For  example,  growing  larger  and  better 
protein  crystals  in  space  and  the  development  of  a  facility  to  provide  "batch"  [Mocessing 
of  space-grown  proteins  reqwnds  to  the  pharmaceutical  industry  need  for  belter  crystals 
for  x-ray  diffracticm  analyses  of  unique  protein  crystals  in  the  development  of  new 
medicines.  Polymer  flight  experiments  on  tfie  Space  Shuttle  have  provided  results  that 
may  significantly  enhance  the  production  of  higher  quality  polymer  membranes  for  gas 
separation,  food  processing,  pollution  control  and  waste  recovery;  the  first  zeolite 
microgravity  flight  provided  larger  and  better  zeolites.  Ultimately,  these  improved 
zeolites  can  be  used  for  enhanced  catalytic  reactions,  waste  separation,  and  medical 
applicatiotis.  Aiwther  example  is  a  spin-off  company  from  a  CCDS  specializing  in  using 
Global  Positioning  Satellite  (GPS)  data  to  update  highway  m^^ing  for  the  Federal 
Highway  Administration  and  38  State  highway  departments.  A  second  generation  GPS 
van  for  updating  U.S.  highways  data,  e.g.,  roads,  bridges,  and  roadway  structures  has  been 
sold. 

SiiKe  1985,  the  number  of  industry  affiliates  to  the  CCDS  Program  has  grown  from  16  to 
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Since  1985,  tfie  number  of  industry  affiliates  to  the  CCDS  Program  has  grown  from  16  to 
248  in  1992;  the  total  number  of  patents  approved  has  reached  13  while  another  33  are  in 
process;  1,182  publications  have  been  published  in  referred  journals;  13  companies  have 
"spun"  out  of  the  CCDS's;  a  total  of  43  STS  flight  experiments  and  44  Sounding  Rocket 
experiments  have  been  flown;  and  over  300  students  involved  in  the  CCDS  Program  have 
been  awarded  either  Bachelor,  Masters,  or  Doaorate  degrees. 

QUESTION  9: 

Exactly  how  does  the  Program  work  in  terms  of  the  financial  participation  of  industry  in 
each  CCDS? 

ANSWER  9: 

Each  CCDS  develops  a  woiking  relationship  with  an  industry  and  sharply  focuses  on 
projects  of  mutual  interest.  The  industry  contributes  the  conunercial  justification,  prior 
knowledge,  and  fanancial  support  through  a  continuation  of  active  persoimel  participation 
in  the  research,  cash  transfer  to  ttie  CCDS,  and/or  in-kind  materials/services  to  the 
CCDS. 

Industry  conmiitment,  and  technical  and  business  planning  establish  the  near-,  mid-,  and 
long-term  elements  of  the  CCDS  Program.  The  financial  or  leveraged  funds  from  the 
industry  demonstrates  the  industry  "buy-in"  and  commitment.  Discrete  financial,  patent, 
and  licensing  arrangements,  and/or  royalties  negotiated  between  the  CCDS  and  its 
industry  partners  form  the  basis  of  a  multi-year  agreement  to  proceed  with  each  project. 
A  criteria  for  successful  performance  of  a  CCDS  is  the  amount  of  non-NASA  cash  and 
in-kind  funding  each  CCDS  can  leverage  from  its  industrial  and  other  parmers.  This 
funding  has  continued  to  increase  each  year.  In  1993,  the  CCDS  (non-NASA)  aggregate 
funding  is  projected  to  be  almost  twice  NASA's  base  and  experiment  development 
funding  placed  on  the  CCDS  grants. 

QUESTION  10: 

What  percentage  of  a  CCDS's  budget  is  Federal  and  what  percentage  comes  from 
industry? 

ANSWER  10: 

Because  of  the  unique  technologies  and  levels  of  program  maturity  at  each  CCDS,  the 
percentage  of  funds  leveraged  varies  with  each  CCDS.  The  total  CCDS  leveraged 
percentages  for  each  fiscal  year  are  shown  below.  NASA  funding  (Table  A)  represents 
the  total  expenditures  for  the  base  and  experiment  development  grants;  non-NASA 
Federal  is  all  other  Federal  leveraged  by  the  CCDS's.   Industry  includes  cash  and  in-kind 
contributions.  Table  B  portrays  the  funding  profile  for  Sounding  Rockets  and  COMET. 


169 


Table  A 


Fundins 



Percentaees 

Fiscal 

Non-NASA 

All 

Year 

NASA 

Federal 

Industry 

Federal        Industry 

1986 

$4,512,000 

$1,504,518 

$7,738,428 

44 

56 

1987 

8.309,000 

1.858.405 

11.568.570 

47 

53 

1988 

17.177,450 

5.820.458 

14.309.302 

62 

38 

1989 

20.638.439 

8.592,048 

16.926.380 

63 

37 

1990 

23,562.689 

6.527.883 

19,465.125 

61 

39 

1991 

22,400,000 

6.154.478 

22,674,565 

56 

44 

1992 

27.300.000 

4,322,000 

30.550,320 

51 

49 

1993* 

29.500.000 

4.505.000 

36.704.044 

48 

52 

♦  Estimate 

Table  B 

FY  1989          FY  1990 

FY  1991 

FY  1992 

FY  1993 

Sounding 

Rockets       $2,400,000     $3,600,000 

$4,500,000 

$2,100,000 

-0- 

COMET 

-0-                 -0- 

10.500.000 

18,000.000 

$22,800,000 

QUESTION  11: 

The  original  goal  was  to  allow  each  CCDS  to  encourage  commercial  products  within 
5  years.   How  many  years  should  a  CCDS  operate  before  it  can  be  completely  taken  over 
by  its  industrial  and  nonprofit  partners  or  be  terminated  for  failure  to  produce  or 
encourage  substantial  commercial  applications? 

ANSWER  11: 


The  CCDS  Program  is  an  innovative  approach  to  accomplish  two  goals:    1)  reduce  the 
cost  for  accessing  and  maximizing  the  use  of  the  unique  attributes  of  space,  and  2) 
establish,  through  continuing  focus  and  commitment,  a  series  of  business  successes  that 
will  encourage  more  private  sector  investment  to  utilize  the  attributes  of  space. 

The  CCDS's  are  vehicles  to  organize  industry  around  specific  areas  within  a  technology. 
To  take  a  high  risk  technology  from  infancy  to  maturity  in  a  commercial  enterprise 
requires  an  excess  of  10  years  in  the  private  sector.   Doing  this  in  space  increases  the 
risks.   Where  the  regulatory  authority  becomes  involved  (FAA,  FCC,  FDA,  etc.),  the  real 
time  to  market  becomes  longer.   As  the  technology  is  matured,  it  will  be  transferred  to 
the  industry.   Such  a  transfer  would  generally  be  expected  to  result  in  a  return  to  the 
CCDS  (such  as  a  royalty  or  license);  however,  such  a  return  is  unlikely  to  be  adequate  to 
sustain  the  CCDS  in  the  development  of  additional  areas  of  technology. 

We  are  at  a  point  now  where  more  rigorous  success  criteria  have  been  developed  and  the 
CCDS's  will  be  evaluated  against  this  criteria.  Termination  for  nonperformance  for  the 
CCDS's  is  defined  in  the  performance  evaluation  "peer  review"  plan  being  implemented 
by  NASA  this  year.  A  non-performing  CCDS  will  be  either  terminated  or  placed  on 
probation  for  1  year  aix)  terminated  if  not  able  to  adhere  to  successful  performance 
criteria. 
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RSCAL  YEAR  1994 
BUDGET  ESTIMATES 

SUMMARY 

RESEARCH  & 
OEVELOPMEriT 

SPACE  FLIGHT, 
CONTROL  &  DATA 
COMMUNICATIONS 
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